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EXECUTIVE SUMMARY

The Phase II Supplemental Investigation (Phase II SI) at the Enviro-Chem Superfund Site in
Zionsville, Indiana was performed in January 1993 to provide the basis for design of
groundwater dewatering and treatment associated with implementation of the required Soil Vapor
Extraction System (SVES). As vapor extraction is most effective in dry coarse grained
conditions, the moisture level of soils is important to the design of the SVE system. The
remedial investigation (CH2M Hill, 1986) developed and presented data which characterized the
soils at this site to be impacted with VOCs to a depth of approximately S feet, with levels
diminishing sharply below 5 feet over a majority of the site.

From the Phase I Supplemental Investigation (AWD, October 1992) it was determined that site
conditions, with respect to the higher groundwater elevation, had changed since operation of the
VES Pilot Study (TerraVac, 1988). As this higher elevation may play an important role in the

moisture level of soils in the treatment zone, a further phase of investigation was performed.

From this study it was determined that some dewatering may be needed to increase the
effectiveness of SVE in the treatment zone.

The objectives of the Phase II SI were:

o To more accurately estimate the volume of stored groundwater to be removed and
the maintenance dewatering rate necessary to operate the proposed SVES.

] To assess the hydraulic interconnection between the upper till unit and the sand
and gravel unit.

L To determine the feasibility of dewatering through trenches similar to the pilot
study soil vapor extraction trenches.

] To evaluate the physical stability of an open trench excavation.



As one of the goals of this study was to determine the amount of stored groundwater, a datum
line had to be established. The datum chosen for the basis of stored groundwater calculations
is 9 feet. This was the datum used by the VES Pilot Study, and will be referred to throughout
this report.

The Phase II SI activities included:

] Excavation of five test pits (CP-TP-01 and DT-TP-01, DT-TP-02, DT-TP-03, and
DT-TP-04).

L Elongation of DT-TP-01 into a 50-foot long trench known as the dewatering
trench.

[ Installation of two shallow and two deep (sand and gravel unit) observation
piezometers (OW-1A, OW-1B, OW-2A, and OW-2B).

] Measurement of water levels in the new observation piezometers, the existing
concrete pad piezometers, and monitoring wells ECC-MW-8A and ECC-MW-12.

] Short term pumping of groundwater from the concrete pad test pit (CP-TP-01)
and analytical sampling of the discharge water during the discharge test.

Geological and hydraulic evaluation of the collected data was performed to meet the objectives.

The area within the remedial boundary was separated into three subsections with regard to the
conclusions concerning each of the objectives. From north to south, these areas were
designated: Area A, Area B, and Area C. Area A is a rectangular area north of the "Old
Pond." Area B is the "panhandle” area between the southern boundary of Area A and the
northern perimeter of the concrete pad. Area C consists of the remainder of the area within the
remedial boundary which incorporates the concrete pad covered area.

Areas A and B had no known physical property differences, however, Areas A and B were
separated because field screening during the Phase II SI suggests that soil contamination within
Area A is primarily limited to the upper 5 feet of soil, and in Area B, may be somewhat lower.
The hydraulic parameters were assumed to be the same for Areas A and B for purposes of the
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dewatering calculations. Area C was separated because different subsurface conditions were
encountered in this area as compared to Areas A and B. Figure 3 presents the delineation of
Areas A, B, and C.

The conclusions developed for Area A include:

The volume of stored groundwater in the upper 9 feet of soil is presently
estimated to be approximately 250,000 gallons.

The maintenance dewatering rate is estimated to be approximately 1.1 gallons per
minute (gpm) (based on 1,040 feet of "perimeter trench").

There is a slight downward vertical gradient between the upper 9 feet of soil and
the underlying sand and gravel unit. However, the collected geological data from
the Phase II SI indicate that the sand and gravel unit will not have significant
hydraulic effects on the upper 9 feet of soil (and therefore on the operation of the
SVES) in this area.

Dewatering the upper 9 feet of soil through trenches similar to the SVES pilot
study trenches may require up to approximately 160 days (5 months) relying
primarily on gravity discharge. This was estimated to be equivalent to
0.001 gallons per minute per foot of trench. Dewatering may be accelerated by
operation of the SVE system.

Trench excavations to 9 feet BGS will be stable during the initial phase of
excavation.

The conclusions developed for Area B include:

The volume of water stored in the upper 9 feet of soil is presently estimated to
be 55,650 gallons.

The maintenance dewatering rate is estimated to be 0.33 gpm (based on 308 feet
of "perimeter trench").



At the southern end of Area B, a slight upward vertical gradient was measured
between the upper 9 feet of soil and the underlying sand and gravel unit.

The time estimated to dewater the upper 9 feet of soil through trenches similar
to the SVES Pilot Study trenches is approximately the same as in Area A -
160 days, which may also be accelerated through operation of SVE.

Trench excavations to 9 feet BGS will be stable during the initial phase of
excavation.

The conclusions developed for Area C include:

The volume of stored groundwater in the upper 9 feet of soil is presently
estimated to be approximately 246,000 gallons. Of this total, 105,500 gallons
were estimated to be contained in the gravel subbase of the concrete pad.

The pumping test results suggest that the sand and gravel unit may be
hydraulically connected to the upper 9 feet of soil in this area. This possible
connection may be naturally occurring, or could be the result of the present
"EPA Sump" and Monitoring Well ECC-12 that apparently extend into the sand
and gravel unit.

The maintenance dewatering rate is estimated to be approximately 4 gpm (based
on 584 feet of "perimeter trench"). This estimate, based on an assumption of
connection (which must be verified in Phase III), includes approximately 2 gpm
from horizontal seepage (out of the upper 9 feet of soil) and 2 gpm from vertical
leakage from the underlying sand and gravel unit.

Trench excavations to 7 feet BGS will be stable during the initial phase of
excavation provided that construction dewatering is performed. Based upon the
Phase II field work, a trench deeper than 7 feet may need reinforcement prior to
construction because of caving conditions.



In addition to the hydraulic data collection and evaluation, some relative analytical soil data
(head space measurements) and quantitative analytical groundwater data (pumping test discharge
sampling and analysis) were collected. These field screening data suggested that volatile organic
contamination of the soil may exist in the southern portion of Area B and in Area C down to
9 feet BGS, and down to 3 feet BGS in Area A. The groundwater beneath the concrete pad
presently exceeds nearly all of the acceptable subsurface water criteria presented in the current
Consent Decree.

Two primary recommendations have been developed through the performance and evaluation of
the Phase II SI:

o A Phase III supplemental investigation (Phase III SI) should be performed to
understand why Test Pit CP-TP-01 was unable to be dewatered in the Phase II,
and to better understand the southern portion of the site.

L A study of a possible water management system should be performed subsequent
to the Phase III SI to determine the best methodology to handle the predicted
groundwater discharge from the dewatering system, if such a system is employed
in each of the three areas. Other alternatives with respect to Area C will also be
evaluated depending on the results of the Phase III study.






1.0 INTRODUCTION

This document presents a data summary and evaluation of the Phase II Supplemental
Investigation (Phase II SI) performed at the Enviro-Chem Superfund Site in Zionsville, Indiana,
by AWD Technologies, Inc. (AWD). The Phase II SI field activities, performed from January 4
through 13, 1993, were outlined in the Phase II SI Work Plan, dated December 18, 1992
(AWD, December 1992). The Phase II SI was intended to be used to establish the basis of
design for groundwater management at the site.

The potential need for dewatering related to the proposed Soil Vapor Extraction System (SVES)
design was identified through the Phase I Supplemental Investigation (AWD, October 1992).
The Phase I SI identified the apparent elevation of the water table at the site as compared to
previous investigations (ERM, 1988 and CH2M Hill, 1986). The existence of the water table
above a depth of 9 feet complicates the operation of the SVES. The Vapor Extraction Pilot Test
(ERM, 1988) indicated at that time that groundwater was not encountered at depths above 9 feet,
and the preliminary design based on that pilot test did not address the need for, or design of, a
dewatering and treatment system. The Phase II SI was therefore developed to collect the data
needed for groundwater management design.

Preliminary dewatering calculations were made through the Phase I SI to estimate the volume
of groundwater that may need to be removed. As a result of the data collected during the
Phase I SI, and the preliminary Phase I SI dewatering calculations, the Phase II SI was
developed to confirm the present depth to the water table at the site, and more accurately
estimate the water management issues associated with the installation and operation of the SVES.

The Phase II SI field activities were performed under oversight from representatives of
U.S. EPA Region V contractor, CH2M Hill, Inc. on January S through 9, 1993, and through
direct observation by the U.S. EPA Project Manager, Ms. Karen Vendl, on January 7
and 8, 1993.
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2.0 SCOPE OF WORK

2.1 Objectives

The objectives of the Phase II SI were:

To more accurately estimate the volume of stored groundwater to be removed and
the maintenance dewatering rate necessary to operate the proposed SVES.

To assess the hydraulic interconnection between the upper till unit and the sand
and gravel unit.

To determine the feasibility of dewatering through trenches similar to the pilot
study soil vapor extraction trenches.

To evaluate the physical stability of an open trench excavation.

The Phase II SI was intended to provide sufficient data for completion of the final remedial
design and implementation of that final design.

2.2 Planned Tasks

The Phase II SI was comprised of eight primary tasks. These tasks included:

Task 1 - Work Plan Development

Task 2 - Mobilization

Task 3 - Dewatering Trench Excavation and Construction
Task 4 - Observation Piezometer Installation

Task 5 - Dewatering Trench Hydraulic Testing

Task 6 - Backfill and Cover Trenches

Task 7 - Surveying

Task 8 - Phase II SI Data Evaluation and Summary Report

2-1



Task 1 consisted of the development of the scope of work, the methodologies to be employed
to complete the scope of work, and the preparation of the work plan outlining the Phase II SI
activities. Task 2 involved the mobilization of manpower and equipment necessary to complete
the Phase II SI. Tasks 3 through 7 represented the activities that were planned to be completed
in the field. The development and presentation of this report is the product of Task 8.

Tasks 3 through 7 included the planned excavation of two test pits (one through the concrete
pad), the planned excavation and construction of a dewatering trench at the north end of the site,
installation of three shallow observation piezometers and one deep observation piezometer along
the planned dewatering trench, hydraulic testing (pumping from) of the dewatering trench, and
short-term pumping from the concrete pad test pit. These activities were planned based on the
data available within the remedial boundary prior to the start of the Phase II SI.

2.3 Work Plan Changes

The proposed test pits were excavated as stated within the Phase II SI Work Plan. These test
pits were assigned the following identification: CP-TP-01 for the pit within the concrete pad and
DT-TP-01 for the dewatering trench test pit at the northern end of the site. Figure 1 presents
the locations of the completed test pits. Both of the originally planned test pits were excavated
to a depth of 9.5 feet.

After successful completion of the test pits, it was observed that the northern test pit did not
encounter significant waterbearing sand lenses within the target depth of 9 feet, and very little
(immeasurable) groundwater was seeping into the pit. This test pit (DT-TP-01) was then
elongated 25 feet eastward and 25 feet westward from its center. The elongated excavation was
then identified as the "dewatering trench”. The planned dewatering trench was excavated, as
required by the work plan, in an effort to identify the presence of any near-surface waterbearing
zones. The excavated trench was excavated to 9 feet below ground surface (BGS) at the western
end to 10 feet BGS at the eastern end over its total length of 50 feet. The trench walls were
very stable with only minor collapse around an approximately 1 square foot seepage zone near
the center of the trench. A field decision was made to discontinue construction of the planned
drain within the dewatering trench, and excavate several more test pits to confirm the local
subsurface conditions.
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Three additional test pits were excavated while the dewatering trench was left open overnight
to observe any potential groundwater seepage prior to backfilling with the excavated material.
The additional test pits included:

° DT-TP-02 - 30 feet southeast of DT-TP-01, excavated to the maximum digging
depth of the backhoe.

o DT-TP-03 - 20 feet north of the concrete pad, slightly north of the soil
embankment/berm that exists along the northern perimeter of the concrete pad,
excavated to 11.5 feet BGS.

[ DT-TP-04 - at the southeast corner of the present tank storage area within the
western portion of the site, excavated to the maximum digging depth of the
backhoe.

Figure 1 presents the locations of the additional test pits. Test Pits DT-TP-02 and DT-TP-04
were excavated deeper than the 9 foot target depth (14 and 15 feet, respectively at those
locations) in order to determine where the first free groundwater would be encountered. These
test pits were completed at the maximum digging depth of the backhoe without encountering
significant groundwater release. Test Pit DT-TP-03 was extended to a depth of 11 feet which
was 2 feet deeper than the first depth at which measurable groundwater seeped into the test pit.
All of the additional test pits were backfilled with the excavated soil upon completion except for
DT-TP-03 which was left open overnight for observation prior to backfilling.

The observation piezometers were originally planned to measure water level effects during
pumping of the dewatering drain. Despite abandonment of trench construction, four observation
piezometers were installed to confirm subsurface hydrogeological conditions within the remedial
boundary. Two piezometer clusters consisting of one shallow and one deep piezometer were
installed. One of these clusters was located 40 feet east of DT-TP-01 and one 15 feet west of
DT-TP-03. Figure 1 presents the locations of the piezometer clusters.

The shallow piezometers are screened from a depth of 9 feet to 4 feet BGS. The deep
piezometers are screened across the upper 5 feet of the sand and gravel unit. Confirmatory split
spoons were taken to identify the lithologic contacts in addition to using the geologic logs from
the adjacent test pits. The observation piezometers were designated OW-1A and OW-1B
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(shallow and deep piezometers near DT-TP-03) and OW-2A and OW-2B (shallow and deep
piezometers near DT-TP-01). The piezometer clusters were intended to confirm the
hydrogeological conditions within the upper 9 feet of soil (north of the concrete pad) and the
vertical hydraulic relationship between the (known) saturated sand and gravel unit and the upper
9 feet of soil.

The originally planned hydraulic testing (Task 5) included the full scale pumping of the
dewatering trench drain over a minimum of 3 days, and measurement of the pumping effects.
This original task also included short term pumping out of the test pit on the concrete pad to
determine the short term discharge rate available from the gravel subbase and shallow soil under
the concrete pad. The full scale pumping and measurement were not performed during the
Phase II SIbecause of the minimal seepage encountered within the dewatering trench excavation,
and the subsequent decision not to construct the drain in the trench. The short term pumping
of the concrete pad test pit was performed on January 10, 1993 and is described in Section 3.3.

In summary, the completed Phase II SI field activities included:

® Excavation of five test pits (CP-TP-01 and DT-TP-01, DT-TP-02, DT-TP-03, and
DT-TP-04).

° Elongation of DT-TP-01 into a SO foot long trench known as the dewatering
trench.

o Installation of two shallow and two deep (sand and gravel unit) observation
piezometers (OW-1A, OW-1B, OW-2A, and OW-2B).

° Measurement of water levels in the new observation piezometers, the existing
concrete pad piezometers, and monitoring wells ECC-MW-8A and ECC-MW-12.

° Short term pumping of groundwater from the concrete pad test pit (CP-TP-01)
and analytical sampling of the discharge water during the discharge test.
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3.0 DATA PRESENTATION

3.1 Site Geolo

Five test pits and four observation piezometers were installed as part of the Phase II SI. Each
of the test pits and piezometers was observed and logged by the onsite hydrogeologist during
excavation and drilling. The coilected geological data were intended to confirm the
characteristics of the upper 9 feet of soil, and the depth to the sand and gravel unit. Appendix A
presents a photographic log of site activities that includes photographs of the test pits at varying
depths.

The northern two-thirds of the site was covered with a clayey soil cap and vegetated during the
U.S. EPA emergency removal action in 1984. The southern one-third of the site is covered by
a concrete pad that was surficially cleaned during the U.S. EPA actions. The soil cover consists
of brown to orange silt and clay that was hard and damp during the Phase II SI. The soil cover
was mounded over the former location of the sludge pond to promote surface drainage. In other
areas of the soil cover, standing water was present at ground surface, and within the upper foot
of soil (root zone), due to approximately 2.5 inches of precipitation prior to the start of
Phase II SI field activities.

Figure 2 presents a geological cross section derived from the data collected during the
Phase II SI, and supported by data compiled during the Phase I SI, as presented in Figure 5 of
the Phase I SI Report (AWD, October 1992). Appendix B provides the geological logs of the
test pits and observation piezometers that are the basis for the cross section.

3.1.1 Areas A and B

Designated Areas A and B comprise the northern two-thirds of the site, north of the concrete
pad. These areas are discussed together in Section 3.0 because the observed geology is similar.
They are discussed separately, however, in Section 4.0 because of the potential difference in
vertical extent of contamination between the areas, and the implication of the extent of
contamination on the selected remedial design. Figure 3 presents the delineation of Areas A,
B, and C.
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The first naturally occurring sediment beneath the soil cover can be characterized as brown silt
and clay with little gravel. The brown silt and clay was observed to be generally moist with no
observed groundwater seepage within 4 feet of ground surface. The brown silt and clay graded
into a gray silt with little fine sand and rock fragments at approximately 4 to 5 feet BGS. This
material contains varying percentages of clay dependent on the location and was observed to
contain minor (less than 1 gallon per minute (gpm)) waterbearing sand lenses. The grain size
and distribution of the gray silt appears to be very consistent across the area to depths ranging
from 11 feet at the northern end of the site to 9 feet north of the concrete pad near DT-TP-03.

The gray silt was observed to contain several minor sand lenses above a depth of 9 feet, and at
least one sand lens between 9 and 11 feet in depth consisting of brown to gray coarse sand that
appears to be continuous across the site. This sand lens initially yielded water to DT-TP-03 at
an estimated 1 to 2 gpm prior to stabilization. The sand lens encountered at DT-TP-03 was the
only occurrence of measurable groundwater secpage into any of the pits north of the concrete
pad at a depth of 9 feet or above.

The gray silt appears to become more clay-rich at depths below the waterbearing sand lens
(13 to 15 feet BGS), and it also becomes noticeably wet (in hand sample) at approximately 14 to
15 feet BGS. The fined grained sediments above this depth were generally identified as "moist."
However, the observation of slight seepage in the test pits at depths between 4 and 6 feet BGS
lead to the theory that the water table was approximately S feet BGS. The depth to the water
table was confirmed by the installation and measurement of the OW-A series wells.

The sand and gravel unit was intersected at a depth of 19 feet BGS at OW-2B and 18 feet BGS
at OW-1B. The drilling of the observation piezometers indicates that there is 9 to 10 feet of
sediment between the bottom of the proposed SVES trenches (9 feet BGS) and the top of the
sand and gravel unit in this area. The upper 5 feet of the sand and gravel unit was characterized
as gray to black coarse sand and gravel (well graded).

3.1.2 Area C (Concrete Pad Area)

The surface of the concrete pad is roughly at the same elevation as the top of the first naturally
occurring sediment beneath the soil cover to the north. The concrete pad at Test Pit CP-TP-01
was 0.3 feet (3.5 inches) thick and was unreinforced. A gravel subbase consisting of gray
angular cobbles (3 to 4-inch diameter gravel) with some silt was present from the base of the
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concrete to a depth of 2 feet. The material directly underlying the gravel subbase was a brown
to gray silt and clay that was characterized as wet and soft. This material, although similar to
the upper 2 to 4 feet of naturally occurring sediment north of the concrete pad, is found at a
noticeably lower elevation than the brown silt and clay to the north and has a much softer
consistency. It is possible that this material is a natural soil deposit, but it does not appear that
it is the same material as encountered north of the concrete pad. Both the gravel subbase and
the underlying finer grained sediment were obviously saturated upon excavation of CP-TP-01,
and dewatering had to be performed to continue excavation of the test pit below 4 feet.

The brown silt and clay extended to a depth of 5 feet where a relatively sharp contact was
observed with a gray clay with little fine sand and small rounded gravel. The gray clay graded
with depth to a gray silt and fine sand that was very similar to the material just above the top
of the sand and gravel unit as encountered at OW-2B. The concrete pad test pit was completed
at a depth of 9.5 feet BGS and allowed to fill with water upon completion.

3.2 Hydr logical Conditi
3.2.1 Previous Studies

The data compiled and collected during the Phase I SI (AWD, October 1992) lead to the
determination that the water table at the site had apparently risen above the "9 foot below ground
surface level” which was reported in the Vapor Extraction Pilot Test (ERM, July 1988). The
Phase I SI findings were based on the September 1992 measurement of water levels in the
concrete pad piezometers, the existing monitoring wells, and the SVES standpipes. These
standpipes are PVC riser pipes that are connected to the drainage pipes that were installed by
Terra Vac as part of the Vapor Extraction Pilot Test (ERM, 1988). The pad piezometers
indicated that the sediment beneath the pad was saturated to within 1 to 2 feet of ground surface
and an adjacent shallow monitoring well (ECC-MW-11A) indicated that the shallow till outside
of the concrete pad was saturated at an approximate depth of 3.5 feet (AWD, October 1992).
In addition, water level measurements from the SVES standpipes matched the relative elevation
(and anticipated hydraulic gradient) of the shallow groundwater measured under the concrete
pad. The SVES standpipes were the only available source of groundwater data in the upper
glacial till unit within the remedial boundary.
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The geological data presented by the Site Remedial Investigation (Site RI) (CH2M Hill, 1986)
generally support the additional information collected by the Phase II SI activities. The reported
site geology identified the upper glacial till and sand and gravel unit. It also reported that the
stratigraphy is very complex at the “south end of the Enviro-Chem Superfund Site" where there
is "a combination of till, outwash, and alluvial deposits".

The Site RI described four hydrogeologic units as follows (from top to bottom):

o A shallow saturated zone consisting of clayey silts and silty clays approximately
5 to 1S feet below ground surface. The lithology of this unit is areally
heterogeneous.

o A sand and gravel zone, approximately 15 to 30 feet below ground surface, that

may be semiconfined in places.

o A thick zone of clayey silts and silty clays, approximately 30 to 150 feet below
ground surface. This unit appears to act as an aquitard.

° A deep confined aquifer consisting of sand and gravel, approximately 150 to
165 feet below ground surface. '

The upper two units identified in the Site RI were generally found to be similar within the
Remedial Boundary by the Phase II SI work but the sand and gravel unit (or its equivalent) is
closer to ground surface at the south end of the site.

All of the monitoring wells installed during the Site RI, except for ECC-MW-3A and
ECC-MW-11A, were screened in the sand and gravel unit. Wells ECC-MW-3A and
ECC-MW-11A were screened in the shallow glacial till. The RI Report (CH2M Hill, 1986)
stated that the water levels in the wells screened in the sand and gravel "may not represent the
depth to the saturated zone". The depth to the saturated zone, however, can be compared
between the Site RI time period and the Phase II SI water level measurements through examining
the water level measurements of ECC-MW-11A. The water level in ECC-MW-11A during the
Site RI was measured to be 3.43 feet BGS, and the February 3, 1993 measurement was
3.32 feet BGS. If ECC-MW-11A is assumed to be of good integrity, then the hydrogeological
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conditions between the Site RI and the Phase II SI in the shallow glacial till can be assumed to
be relatively the same.

3.2.2

Current Hydrogeologic Interpretation

Based on the data collected from the test pits, dewatering trench excavation, and observation
piezometers, the current hydrogeological interpretation is as follows:

Site hydrogeological conditions within the zone above the sand and gravel unit
change from north to south with significantly different conditions occurring
beneath the concrete pad.

The water levels exhibited by the SVES Pilot Study standpipes appear now to be
representative of surface water that infiltrates into the sandpack within the SVES
trenches and not a high water table. This water becomes trapped in the sandpack
or drain pipe due to the low permeability of the sediment around the trenches.
The standpipe surface seals, if installed, are probably leaking. This interpretation
is enhanced by the comparison of water levels in the standpipes between
September 1992 and January 1993. Water in the standpipes during the
Phase II SI was very near ground surface indicating direct influence from the
precipitation event that preceded the start of the Phase II SI. This same effect
was observed during the Phase I SI, and was reported as an apparent high water
table.

Saturation of the till north of the concrete pad is generally 5 feet BGS or greater,
and the low permeability of the soil encountered above 9 feet in depth limits a
measurable discharge of the groundwater from the soil to a test pit or borehole.

Saturation of the soil above the 9 foot depth beneath the concrete pad is not
limited to the gravel subbase, and the sediment beneath the gravel subbase is
capable of providing a sustained groundwater discharge after dewatering of the
gravel subbase.
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The hydrogeological interpretation that follows in the next two subsections is based on the
observation of subsurface excavation and drilling during the Phase II SI and the water level
measurement of the newly installed observation piezometers and existing piezometers within the
remedial boundary. Table 1 presents a summary of the test pit and observation piezometer
details. Table 2 provides a summary of water level measurements from both the Phase 1 SI and
the more recent measurements taken during the Phase II SI. Appendix C provides the well
construction details for the observation piezometers.

3.23 Areas A and B

3.2.3.1 General Conditions

The areas north of the concrete pad can be generally characterized as consisting of low
permeability silt and clay (glacial till) from the contact of the soil cover downward to the top
of the sand and gravel unit. The top of the water table is estimated to be approximately
S feet BGS in this area. This is based on the measured water levels in the OW-A series wells
and the seepage observations from test pits DT-TP-01, DT-TP-02, DT-TP-03, and DT-TP-04.
The water levels in the OW-A series wells (at last measurement on February 3, 1993) were
between 5 and 6 feet BGS. The water levels in these wells rose very slowly, therefore, the head
levels exhibited on February 3, 1993 are not considered "static." Slight seepage was consistently
noted in the test pits between 4 and 6 feet BGS. The 5-foot BGS value is used in the dewatering
calculations for Areas A and B.

The fine grained soil below the water table did not release appreciable quantities of water to an
open test pit. Based on these conditions, the saturated soil above 9 feet in depth will not easily
yield water to a dewatering trench. The soil, both above and below the water table, was very
stable, providing for easily excavated trenches with relatively solid side walls.

The groundwater conditions described in the preceding paragraph were observed in Test Pits
DT-TP-01, DT-TP-02, DT-TP-03, and DT-TP-04. During the U.S. EPA RI (CH2M Hill,
March 1986), several shallow test pits (less than 5 feet in depth) were excavated north of the
concrete pad. Two of these test pits intersected saturated coarse sand and gravel at depths above
4 feet that rapidly discharged water to the test pits and filled them with water. These test pits,
identified as TP-7 and TP-8, were excavated in the extreme western and northwestern sections
of the site where the cleaned tanks are presently staged. These conditions were not encountered
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in any of the Phase II SI activities north of the concrete pad and could have been the result of
manmade conditions during operation of the tank farm.

3.2.3.2 Local Hydraulic Conditions

The water level information obtained from the shallow observation piezometers indicates the
hydraulic conditions within the upper 9 feet of soil. Shallow observation piezometer OW-2A
was dry at 9.0 feet BGS 2 days after completion despite the intersection of minor seepage zones
at 5 and 6 feet BGS as encountered in DT-TP-01 and DT-TP-02, respectively. Groundwater
slowly seeped into OW-2A over the next 3 weeks. Water level measurements recorded on
February 3, 1993 showed that OW-2A had a water level of 5.41 feet BGS. As shown on
Figure 2, the first encountered waterbearing sand lens within the till at the OW-2A location was
approximately 11 feet BGS. This information demonstrates the low permeability of the soil
above the 9 foot depth in the northern portion of the site and the inability of that soil to yield
water to an open space over a short period of time (i.e., not easily dewatered).

Observation piezometer OW-1A exhibited a water level of 7.96 feet BGS upon completion that
continued to slowly rise to 7.90 feet BGS 2 days after completion. Asin OW-2A, groundwater
continued to slowly seep into OW-1A. The February 3, 1993 measurement exhibited a water
level of 5.58 feet BGS. The groundwater collected by OW-1A is representative of the sand lens
at 9 feet BGS but the piezometer is also screened across a thin sand lens between 6.5 and
7.3 feet BGS as characterized during drilling. The slow rise of the water level in OW-1A is also
indicative of the low permeability of the soil and the inability of the saturated soil to yield water
over a short time period.

The Site RI (CH2M Hill, 1986) reported that the hydraulic conductivity of the shallow saturated
zone was estimated to be 1.0 x 10? centimeters/second (cm/sec) from grain size analysis and
4.9 x 10* cm/sec from slug tests performed on wells within this zone at the neighboring
Northside Sanitary Landfill. Slug tests performed during the Phase I SI (AWD, 1992) ranged
from 4.4 x 10"'° cm/sec in Well ECC-MW-11A105.6 x 10 cm/sec in Well ECC-MW-8A. The
range of hydraulic conductivities observed during the Phase I SI were thought to represent "low
permeability” in the shallow zone, and the somewhat greater permeability in the sand and gravel
unit. The 1.0 x 10 cm/sec value was accepted as the "hydraulic conductivity of the shallow
till" for Areas A and B; and an order of magnitude greater value (1.0 x 10* cm/sec) was
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adopted for Area C (the concrete pad area) because of the increase in grain size and water
production (and the existence of the gravel subbase).

Unlike the overlying fine grained soil, the sand and gravel unit freely yields groundwater to an
open borehole with a measured water level that rose to within 4.5 feet of ground surface. The
water within the sand and gravel unit north of the concrete pad is under confined conditions.
There is a slightly downward vertical gradient from the fine-grained till to the sand and gravel
unit in Area A that indicates the potential for upward discharge is limited under static conditions.
The vertical gradient apparently reverses itself as groundwater flows southward. There is a
slight upward vertical gradient in the southern section of Area B (at OW-1A and OW-1B) which
suggests that the potential for upward discharge to the till from the sand and gravel unit currently
exists in this area.

3.24 Area C (Concrete Pad Area)
3.2.4.1 ner. ndition

The hydrogeological conditions in Area C (beneath the concrete pad) are markedly different
from the conditions described in Section 3.2.3 for Areas A and B. The most significant
difference is the presence of saturated sediment at very shallow depths (less than 2 feet BGS)
that yields measurable quantities of groundwater. There are several reasons for the shallow
saturated conditions and the groundwater yield beneath the concrete pad which include:

° The concrete pad is underlain by very coarse gravel subbase that acts as a storage
basin for direct infiltration of precipitation that migrates through the concrete pad
and along its perimeter into the subbase. This gravel fill was 1.5 feet thick at
CP-TP-01.

° The concrete pad is at the lowest elevation of the site and receives some surface
runoff from points north of the pad. This runoff is limited however because of
the soil berm north of the pad that was installed as part of the U.S. EPA actions
and the drainage swales that were intended to direct water around the pad.
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] The soil beneath the gravel subbase (especially the gray colored sediment)
contains more sand than the corresponding sediment to the north therefore, having
an apparent greater permeability.

° The thickness of soil between the first waterbearing sand lens and the ground
surface is lesser at the south end of the site (7 feet) as compared to the north end
of the site (below 11 feet).

° The present sump (and historical sump) at the southeast corner of the pad
extends, at a minimum, to 12 feet BGS. This construction physically connects
the gravel subbase to the underlying waterbearing sand lens(es) above the sand
and gravel unit and possibly the sand and gravel unit. This results in a flow path
between the sand and gravel unit and the sump.

° Monitoring Well ECC-12 is screened through the present sump and a portion of
its screen apparently extends into the top of the sand and gravel unit. The
construction of this well creates the potential for an additional hydraulic
connection between the fine grained sediment and the sand and gravel unit
(Figure 2).

® Historically, the area which is covered by the concrete pad was wet in aerial
photographs. This indicates the potential for the lowlying area to collect surface
water, and the hydraulic influence of the underlying sand and gravel unit on near
surface sediments because it is nearer ground surface in this area due to the
decrease in land surface elevation toward the regional drainage system (Finley
Creek).

These points summarize the primary hydrogeological differences between the southern portion
of the site under the concrete pad and the north area of the site.



3242 Local Hydraulic Conditions

The static water level beneath the pad was measured to be slightly below the top of the gravel
subbase at CP-TP-01 and was above the base of the concrete pad (within inches of the pad
surface at Piezometers PZ-7 and PZ-8) at the south end of the site at the start of the Phase II SI.
The static water elevation ranged from 884.3 at the northwest corner of the pad to 883.1 at the
southeast corner of the pad (Table 2). This water level, however, is not solely reflective of
water contained within the gravel subbase.

Upon excavation of CP-TP-01, large volumes of water were entering the pit from the gravel
subbase. Dewatering was performed with a 2-inch trash pump to continue the excavation below
the gravel subbase. The discharge water was stored in a 20,000 gallon storage tank (frac tank)
that was staged adjacent to the test pit. Water discharge from the gravel lessened after the first
hour of pumping and the subbase was locally dewatered prior to completion of the test pit. The
sediment underlying the gravel subbase to a depth of 9 feet was also saturated and continued to
yield water during excavation of the test pit. The sustained pumping rate during construction
dewatering was slightly greater than 5 gpm.

After completion of the test pit, the pit was quickly dewatered (pumping at greater than 20 gpm)
to observe the condition of the test pit walls. The test pit walls remained stable to a depth of
7 feet BGS. Beneath 7 feet BGS, the sand lens(es)/grain size of the till and the saturated
conditions caused collapse of the side walls shortly after completion.

There is a downward vertical gradient between the fine grained soil and the sand and gravel unit
beneath the concrete pad. The water levels measured in the shallow concrete pad piezometers
are approximately 3 feet higher than that measured in the sand and gravel unit at
Well ECC-MW-8A. Well ECC-MW-11A, which is slightly west of the concrete pad and
screened in the shallow till, exhibited a water level that is approximately 1.0 foot higher than
the level measured in Well ECC-MW-8A which is screened in the sand and gravel unit. The
downward vertical gradient indicates the potential for recharge of the sand and gravel unit from
the overlying fine grained sediment under static conditions. This vertical gradient could be
reversed however when the fine grained sediment is dewatered and result in upward seepage
from the sand and gravel unit into the dewatering system.
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As stated in the previous section, February 3, 1993 measurements of OW-1A and OW-1B
indicate a naturally occurring, slightly upward vertical gradient north of the concrete pad where
there is no hydraulic influence from the gravel subbase. The reversal of the vertical gradient
between the south end of Area B and Area C is most likely caused by hydraulic influence from
the water stored in the gravel subbase.

3.3 Hydraulic Testing of CP-TP-01

As described in Section 2.3, the hydraulic testing that was performed as part of the Phase II SI
consisted of the short term pumping of the test pit on the concrete pad (CP-TP-01) and the
manual observation of water levels in the two nearest concrete pad piezometers (PZ-3 and PZ-5)
and Monitoring Well ECC-MW-8A. Piezometers PZ-3 and PZ-5 are screened through the
gravel subbase and into the shallow fine-grained sediment; Monitoring Well ECC-MW-8A is
screened in the sand and gravel unit. The pumping test of CP-TP-01 was performed on
January 10, 1993 for 195 minutes (3.25 hours). The test consisted of the variable rate discharge
of groundwater from the pit using a 2-inch trash pump. Flow was controlled by a gate valve
and measured with an inline flow meter. The discharge rate was set at 1.3, 4.5, and 8 gpm over
the pumping period. Discharge water was pumped into the frac tank that had received the
construction dewatering discharge. An inline sampling port was used to take a sample of the
discharge water at approximately 140 minutes into the test. Appendix D contains the collected
pumping test data including the time-drawdown curves from the test pit and observation
piezometers.

Maximum drawdown of the water level in the test pit at the end of the pumping test was
1.24 feet below the initial level of 0.88 feet BGS. Pumping at 1.3 gpm produced slightly more
than 0.1 feet of drawdown over 35 minutes of pumping. When it became obvious that the test
pit could yield more than the initial discharge rate, the rate was increased to 4.5 gpm. Pumping
continued at 4.5 gpm for approximately 140 minutes. The water level remained relatively
constant for 30 minutes into the 4.5 gpm pumping period and then dropped steadily until the
water level was lowered beneath the gravel subbase. The steady decrease in water level
continued until approximately 125 minutes into the test (30 minutes into the 4.5 gpm interval).
At 125 minutes, the water level in the pit began to stabilize and remained relatively constant
until the final pumping rate was begun at 176 minutes into the test. The final pumping rate of
8 gpm initially decreased the water level in the pit by approximately 0.3 feet but the water level
again stabilized prior to completion of the test.
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Effects of the pumping from CP-TP-01 were monitored in concrete pad piezometers PZ-3, PZ-5,
and monitoring well ECC-MW-8A. The pumping created very little drawdown within the
observation points. The maximum drawdown obtained was in the closest piezometer, PZ-5, in
which (.19 feet of drawdown was recorded at the end of the pumping period.

Despite the relative lack of drawdown in the observation piezometers, the drawdown data
coupled with the data from the test pit itself, indicate several interesting events that support the
field observations that the water under the pad is not solely representative of surface water that
has been trapped in the gravel subbase. The most obvious occurrence was the ability of the
water level in the pit to sustain itself at 4.5 gpm after the water level had been lowered beneath
the gravel subbase. Since the discharge water was being securely stored in the frac tank and the
prevailing weather conditions were overcast and subfreezing, direct recharge from the discharge
water or melting snow was ruled out. In addition, the drawdown curve of PZ-5 began to flatten
after 100 minutes and the water level in the sand and gravel well, ECC-MW-8A, began to
decrease. The combination of these measurements suggests hydraulic influence (derivation of
water) from the underlying sand and gravel unit or greater than expected flow contribution
directly from the fine grained sediments. The degree of hydraulic connection between the sand
and gravel unit and the overlying fine grained soil cannot, however, be determined through the
Phase II SI data.

The inferred hydraulic connection between the sand and gravel unit and the fine grained
sediment is most probably naturally occurring. However, the construction of existing
Well ECC-MW-12 and the "EPA Sump" also provides a conduit for direct hydraulic connection
between the sand and gravel unit, the fine grained sediment, and the gravel subbase.

3.4 Previous Dewatering Efforts

The results of the Phase II SI pumping test of the concrete pad test pit are supported by data
collected by the U.S. EPA during part of the emergency removal action in 1985 as presented
in the On Scene Coordinator’s Report, dated June 6, 1988 (Simes, June 1988). These data were
presented only as supportive information to the physical removal (pumping) of more than
25,000 gallons of water from under the concrete pad. The data were not collected within the
framework of a hydrogeological evaluation but can be applied to support the Phase II SI
pumping test results.
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The objective of this action was to stop seepage discharge of contaminated water from under the
pad. The action was based on the premise that the water beneath the pad was solely the result
of surface water infiltration and retention, and that this finite volume of water could be removed.
After removal, provisions could be made to mitigate the reinfiltration of water into the gravel
subbase. These provisions included the soil cap of the site, the soil berm north of the pad, and
the drainage ditch south of the pad.

The emergency removal action consisted of the construction and pumping of the present sump
at the southeast corner of the pad and the installation of the concrete pad piezometers (PZ-1
through PZ-8). Pumping was performed intermittently from April 22 to April 24, 1985. The
report indicates that the initial pumping rate was 15 gpm which decreased to 2 gpm at the end
of pumping. A total of 25,000 gallons of water was reportedly removed over the pumping
period.

The initial calculations made by the U.S. EPA estimated 30,000 gallons of water to be stored
in the gravel subbase. This estimate was based on a pad that was 200 feet in length, 135 feet
in width, had a gravel thickness of 0.5 feet, and a 30 percent porosity of the storage medium.
The removal of 25,000 gallons of water was determined to have successfully reduced the seepage
discharge that was ongoing at the time. However, despite the conclusion by the report that the
"area” had been successfully dewatered, the data collected from the concrete pad piezometers
showed that the pumping had only created 1.73 feet of drawdown in the nearest piezometer to
the sump, and that there was no drawdown observed in the piezometers at the north end of the
pad.

The interpretation of these data within the context of a hydrogeological evaluation indicates that
the emergency removal was successful in dewatering the coarse gravel subbase at the southern
end of the site but was not successful in dewatering the saturated sediment beneath the subbase
at the southern end of the site, and had little effect (if any) north of PZ-4. These results further
support the conclusion from the Phase II SI testing that the groundwater beneath the pad, and
recharge to that groundwater, is not limited to the gravel subbase and short-term infiltration of
precipitation.
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3.5 Soil and Groundwater Analyses

The chemical analysis and evaluation of site soils and groundwater were not primary objectives
of the Phase II SI, and no attempt has been made to interpret the results of the field headspace
monitoring of soils and the analysis of the collected groundwater discharge sample on a
statistically significant basis. The chemical screening and analyses that were performed as part
of the Phase II SI included:

L Headspace measurement of soil samples collected from the test pits and
observation piezometer test borings.

° Field screening of excavated soil for radiological hazards.

o Sampling of well ECC-MW-12 prior to the start of excavation activities to obtain
approval for disposal prior to collection of the anticipated waters at the selected
commercial disposal facility.

o Sampling of the groundwater discharge from the short term pumping test for
comparison to the cleanup criteria contained in Table 3-1 of the draft Consent
Decree.

3.5.1 Soil Headspace Measurements

The soil headspace results suggest that volatile organic contamination exists in the southern
portion of Area B, and in Area C, to depths down to at least 9 feet BGS. The maximum
headspace measurement obtained during excavation in these areas was from DT-TP-03 (between
the old pond and the concrete pad) at a depth of 9 feet BGS. The soil from this depth, and the
open excavation, created sustained photoionization detector (PID) readings of nearly 5 parts per
million (ppm) in the breathing zone. The soil from the test pit within the concrete pad at a depth
of 9 foot was also contaminated with volatile organics but at lesser measured readings than the
soil from DT-TP-03.

Of the soil samples collected from the test pits in Area A (DT-TP-01 and DT-TP-02) only the

first sample at DT-TP-01, at a depth of 3 feet BGS, had a measurable reading on the PID. An
apparently isolated section of contamination was discovered when an old drain pipe (6-inch PVC)
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was unearthed at approximately 15 feet west of the center point on the dewatering trench
excavation. This pipe appeared to extend from the old process building to the north drainage
ditch. The pipe was filled with a dark colored sludge that registered over 700 ppm. There was
no discoloration of the soil around the pipe but the pipe was at the approximate depth of the soil
sample from DT-TP-01 (15 feet to the east) that exhibited a positive headspace reading.

In summary, the soil headspace measurements suggest the existence of volatile organic
contamination of the soil down to a minimum depth of 3 feet in Area A and at least 9 feet in the
south end of Area B, and in Area C. The records of the headspace measurements are inciuded
on the geologic logs in Appendix B.

3.5.2 Radiological Screening Results

It was reported that 20,000 pounds of potentially low level radioactive waste had been stored at
the Enviro-Chem Site. A review of the available waste tracking information could not confirm
the characterization of the waste and whether the waste had been removed from the site.

As a precaution, radiological surveying of each excavation site and the excavated soil was
performed with a Bicron-S-50 RAD meter. No elevated radiation levels were detected during
the Phase II SI activities.

3.53 Groundwater Analyses

In order to prepare for collection and disposal of groundwater during the Phase II SI, well
ECC-MW-12 was sampled to arrange for disposal approval of the waste stream to the selected
commercial disposal facility, Clean Harbors, Inc., in Chicago, Illinois prior to collection of the
water. Well ECC-MW-12 was selected because groundwater samples from that well were
historically the most contaminated of the samples taken from the wells north of the Northside
Sanitary Landfill access road. The pre-activity sampling of the well was performed for two
reasons: (1) sampling of the most contaminated well would provide a "worst case” condition
for the predicted waste stream, and (2) the preapproval would allow for immediate removal of
the staged water either during or following completion of the hydraulic testing. Two quarts of
water from the well were packaged and shipped to the disposal facility once three volumes had
been removed from the well to insure a representative sample. The purge water was collected
in a 55-gallon drum and staged on the concrete pad with the other staged drums. The disposal
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facility subjected the sample to fingerprint analysis for disposal approval; results of this analysis
are included as Appendix E. The results indicated that the water contained concentrations of
identifiable organic solvents that were greater than the hazardous waste identification criteria,
and that the facility would characterize the water as a D-coded hazardous waste.

A total of 3,200 gallons of water was collected during the Phase II SI and shipped to the disposal
facility on January 11, 1993. The waste was shipped under the U.S. EPA identification number
(IN084259951), initiated for the site during the emergency removal actions. Appendix E also
provides copies of the documentation for the water disposal.

In addition to the analyses of groundwater for its disposal, a sample of the discharge from the
pumping test of CP-TP-01 was collected during the pumping period. This sample, CP-TP-01,
and a trip blank, were sent to Lancaster Laboratories, Inc. for analysis. The analysis of
CP-TP-01 included the cleanup criteria parameters listed in Table 3-1 of Exhibit A of the draft
Consent Decree. The analysis was intended for direct comparison to these cleanup criteria. The
analytical results are presented in Table 3 along with the cleanup criteria listed in Table 3-1.

The analytical results from the sample CP-TP-01 indicate that the acceptable subsurface water
criteria are exceeded for nearly all the volatile organic compounds (VOCs), for two of the
semivolatile organic compounds (semi-VOCs), and polychlorinated biphenyls (PCBs). None of
the subsurface water criteria were exceeded for the inorganic parameters.

Sample CP-TP-01 was reported to contain 64,108 parts per billion (ppb) total VOCs and 766 ppb
total semi-VOCs. Several of the identified VOCs and semi-VOCs are not included on Table 3-1.
These compounds include: vinyl chloride, chloroethane, trichlorofluoromethane,
1,2-dichloroethane, 1,2-dichloroethene,  2,4-dimethylphenol, 1,2-dichlorobenzene,
dimethylphthalate, and butyl benzylphthalate. Of these compounds, 1,2-dichloroethene,
1,2-dichloroethane, and vinyl chloride have Federal Maximum Contaminant Levels (MCLs).
The reported concentrations of these additional VOCs that have MCLs have exceeded their
respective MCL concentrations in sample CP-TP-01. Appendix F presents the raw laboratory
data for the sample and the trip blank.
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4.0 CONCLUSIONS

The objectives of the Phase II SI were stated in Section 2.1 as follows:

o To more accurately estimate the volume of stored groundwater and the
maintenance dewatering rate that may be necessary to operate the proposed
SVES.

L To assess the hydraulic interconnection between the upper till unit and the sand

and gravel unit.

® To determine the feasibility of dewatering through trenches similar to the pilot
study soil vapor extraction trenches.

° To evaluate the physical stability of an open trench excavation.

As previously indicated, one of the goals of this investigation was to quantify the volume of
stored subsurface water. In order to provide a basis of calculation a datum of 9 feet below
ground surface was chosen.

The Phase II SI identified significantly different subsurface conditions between Area C (the
concrete pad area) and Areas A and B. Areas A and B were separated based on existing data
from the Site RI and field screening data from the Phase II SI that suggest the vertical extent of
contamination may be deeper in Area B than in Area A (the area north of the concrete pad).
The calculations also show that the amount of stored groundwater is less in Areas A and B than
in Area C. The conclusions regarding each of the Phase II SI objectives are addressed
separately for each area because of these conditions.
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4.1 Dewatering Calculations - Area A

The preliminary dewatering calculations presented in the Phase I SI Report (AWD,
October 1992) treated the entire remedial boundary as having the same hydrogeological
conditions. This was based on the data available at the time including the water levels measured
in the concrete pad piezometers and the SVES standpipes during the Phase I SI. These
preliminary calculations used a uniform depth of saturation and a single effective porosity to
calculate the volume of water stored in the upper 9 feet of soil, and a uniform hydraulic
conductivity to calculate the maintenance dewatering rate from the proposed SVES trenches.

The results of the Phase II SI suggest that the remedial boundary area should be separated into
three sections based on the differences identified in subsurface conditions and vertical extent of
contamination. These sections have been designated Area A, Area B, and Area C. Figure 3
presents the delineation of Areas A, B, and C, and the approximate surface area of each section.
The dewatering calculations are presented in Appendix G. The areas have the following surface
areas:

° Area A - 83,424 square feet
L Area B - 18,600 square feet
L Area C - 31,318 square feet

4.1.1 Stored Water Volume - Area A

Area A has a surface area of 83,424 square feet. The results of the Phase II SI indicate that
saturation of the soil occurs at a depth of 5 feet BGS or greater even though little free
groundwater was encountered above 9 feet BGS north of the concrete pad. The 10 percent
effective porosity, as used in the Phase I SI (AWD, October 1992) and the Site RI
(CH2M Hill, 1986), is still considered valid for the till encountered north of the concrete pad
above 9 feet BGS because the encountered fine-grained sediment in this area was as previously
described. Based on this information, the estimated volume of stored water in the sediment
above 9 feet BGS in Area A is approximately 250,000 gallons. This volume will fluctuate as
the depth of soil saturation changes; however, seasonal fluctuation is expected to occur slowly
because of the soil cap and the low permeability of the soil.



4.1.2 Maintenance Dewatering Rate - Area A

Calculation of the maintenance dewatering rate for Area A down to a depth of 9 feet has
changed from the calculations for that area from the Phase I SI (AWD, October 1992). The
saturated thickness has been decreased from 12 feet to 10 feet based on the depth to saturation
and the top of the sand and gravel unit as identified during the Phase II SI. In addition, the
steady state or maintenance dewatering rate was calculated by assuming only inflow from the
remedial boundary in each area. The required cap was assumed to limit local recharge;
therefore, once the stored water was removed, the flow under the cap would approach zero.

The hydraulic conductivity of the upper 9 feet of soil (glacial till) used for the area north of the
concrete pad is the same as that used for the "till" as used in the Phase I SI (AWD,
October 1992) and the Site RI (CH2M Hill, March 1986). The dewatering calculations
employed for Area A address only horizontal flow out of the fine grained sediment, and do not
address the potential upward seepage from the sand and gravel unit after the dewatering of the
shallow sediment. The fact that little free groundwater was encountered in Area A above
9 feet BGS and the existence of 9 to 10 feet of overburden between the proposed depth of the
trenches and the top of the sand and gravel unit, indicate that the sand and gravel unit will not
have significant hydraulic effects on the SVES trenches north of the point where there is little,
if any, free groundwater being discharged to the trenches. The estimated maintenance
dewatering rate for Area A is approximately 1.1 gpm.

4.1.3 Dewatering Trench Feasibility - Area A

Dewatering from the trenches at the 1.1 gpm estimate over 1,040 feet of "perimeter trench”
(which equates to 0.001 gallons per minute per foot of trench) could require up to approximately
160 days (5 months) for the upper 9 feet of soil through gravity discharge (Appendix G). The
operation of the SVE system may speed the process, even though dewatering to a depth of 9 feet
may not be necessary in order to operate the SVE system in the area of soil contamination which
is essentially limited to the upper 5 feet.



4.1.4 Trench Stability - Area A

The results of the Phase II SI excavation within Area A indicate that trench excavations would
be stable down to 9 feet during the initial phase of excavation. Appendix A provides
photographs showing the stable side walls of Test Pits DT-TP-01 and DT-TP-02.

4.2 Dewatering Calculations - Area B

The hydraulic parameters used for the calculations in Area A are the same for Area B.
4.2.1 Stored Water Volume - Area B

Area B has a surface area of 18,600 square feet. The results of the Phase II SI indicate that
saturation of the soil occurs at a depth of 5 feet BGS or greater even though little free
groundwater was encountered above 9 feet BGS north of the concrete pad. The 10 percent
effective porosity, as used in the Phase I SI (AWD, October 1992) and the Site RI
(CH2M Hill, 1986), is still considered valid for the impermeable till encountered north of the
concrete pad above 9 feet BGS because the encountered fine-grained sediment in this area was
as previously described. Based on this information, the estimated volume of stored water in the
sediment above 9 feet BGS is approximately 55,650 gallons.

4.2.2 Maintenance Dewatering Rate - Area B

Similarly to Area A, the dewatering calculations employed for Area B address only horizontal
flow out of the fine grained sediment, and do not address the potential upward seepage from the
sand and gravel unit after the dewatering of the shallow sediment. The fact that little free
groundwater was also encountered in Area B above 9 feet BGS and the existence of 9 to 10 feet
of overburden between the proposed depth of the trenches and the top of the sand and gravel
unit, indicate that the sand and gravel unit will not have significant hydraulic effects on the
SVES trenches north of the point where there is little, if any, free groundwater being discharged
to the trenches. The estimated maintenance dewatering rate for Area B is approximately
0.3 gpm.
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4.2.3 Dewatering Trench Feasibility - Area B

Dewatering from the trenches at the 0.3 gpm estimate over 308 feet of trench (which equates
to 0.001 gallons per minute per foot of trench) could require up to approximately 160 days
(5 months) for the upper 9 feet of soil through gravity discharge, as required in Area A
(Appendix G).

4.2.4 Trench Stability - Area B

The results of the Phase II SI excavation within Area B indicate that trench excavations would
be stable down to 9 feet during the initial phase of excavation. Appendix A provides
photographs showing the stable side walls of Test Pits DT-TP-03 and DT-TP-04.

4.3 watering Calculations - Area

Significantly different subsurface conditions were encountered in Area C as compared to
Areas A and B. These conditions warranted the use of different hydraulic parameters as
explained in the following sections.

4.3.1 Stored Water Volume - Area C

Area C has a surface area of approximately 31,318 square feet. The results of the Phase II SI
indicate that saturation of the soil occurs at a depth of approximately 1.5 feet BGS as measured
from the surface of the pad, although this saturation level may be largely the result of the gravel
base under the pad, or hydraulic connection to the underlying sand and gravel aquifer through
the EPA sump, and/or Monitoring Well 12. For the calculation of the initial volume of stored
water, the saturated thickness was separated into two subthicknesses: the thickness of the gravel
subbase (1.5 feet), and the remaining 6.0 feet thickness of the soil beneath the gravel subbase
to a depth of 9 feet BGS. This separation allows the use of 30 percent effective porosity to be
used for the gravel (as used by the U.S. EPA for the emergency removal action (Simes,
June 1988) and 10 percent effective porosity for the remaining sediment (as used in the
Phase I SI Report and the Site RI). Based on this information, the estimated initial volume of
stored water in the sediment to a depth of 9 feet BGS is approximately 246,000 gallons with
approximately 106,000 of those gallons from the zone in the gravel subbase. The dewatering
calculations for the concrete pad are also provided in Appendix G.
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4.3.2 Maintenance Dewatering Rate - Area C

Calculation of the dewatering rate for Area C has changed from the Phase I SI based on the
results of the Phase II SI. The saturated thickness has been increased slightly based on the depth
to water and the top of the sand and gravel unit as inferred on Figure 2. The horizontal
hydraulic conductivity has been increased by one order of magnitude to 1.0 x 10 centimeters
per second (cm/sec). This increase resulted from the occurrence of multiple sand lenses within
the upper 9 feet of soil beneath the pad and the existence of the gravel subbase. The sand and
gravel unit may have a recharge effect on any SVES trenches that are excavated to 9 feet BGS
under the pad.

The estimated dewatering rate for the concrete pad area incorporates both horizontal and vertical
flow components based on the excavation and pumping test data. The horizontal flow
component has been estimated to be approximately 2 gpm. The vertical flow component, as
presented in Appendix G, was calculated using a vertical hydraulic conductivity (10 cm/sec)
which is one order of magnitude less than the horizontal hydraulic conductivity (10* cm/sec).
The vertical hydraulic conductivity chosen for the vertical leakage calculations is based on the
standard practice that vertical conductivity (particularly in heterogeneous soils like glacial till)
is at least one order of magnitude less than the horizontal conductivity.

With this value, the upward vertical seepage rate was calculated using two methodologies: a
simplified two-dimensional flow net with flow only in a vertical plane, and a simplified
adaptation of Darcy’s Law. The first method estimated approximately 0.5 gpm and the second
method estimated approximately 2 gpm. The second method was selected as more
representative, assuming a conservative approach that incorporates the theory that the short-term
pumping test results at CP-TR-01 are indicative of influence from the sand and gravel unit.
Using the 2 gpm vertical flow estimate, the total estimated dewatering rate for Area C is
approximately 4 gpm. The vertical flow estimate is very dependent on the actual vertical
hydraulic conductivity, and the total flow would exponentially increase with like increases in the
vertical hydraulic conductivity.
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4.3.3 Dewatering Trench Feasibility - Area C

The pumping test data from CP-TP-01 again indicate that dewatering of the fine grained
sediment will be a slow process. The horizontal flow estimate of 2 gpm over 584 feet of trench
represents 0.003 gpm per foot of trench. The gravel subbase will more quickly dewater than
the saturated fine-grained soil beneath it.

4.3.4 Trench Stability - Area C

The results of the Phase II SI excavation under the concrete pad indicate that trench excavations
would be stable during the initial phase of excavation down to 7 feet BGS provided that
construction dewatering is undertaken. If trenches are required below 7 feet below ground
surface, the trench interval will need reinforcement prior to construction of the dewatering drains
because of caving conditions. Appendix A presents photographs of conditions encountered under
the concrete pad at CP-TP-01.

4.4 Recommendations

The identification of site conditions during the Phase II warrants a third supplemental
investigation prior to completion of the remedial design. The Phase III SI will consist of:

° The work necessary to determine the vertical leakage component from the sand
and gravel unit (if any) in Area C.

o Evaluation of the need to abandon the existing wells/piezometers/sump on the
concrete pad.

o Characterization of the present groundwater quality of the sand and gravel unit
in Areas B and C.

o Characterization of the present vertical distribution of contaminants in the soil
within the northern portion of the site (Areas A and B).
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A study of the water management system (collection and treatment) should be performed
subsequent to the Phase III SI. This study will derive the most efficient and cost effective
methodology to manage the water generated as the result of the remedial measures to be
implemented. Both the Phase III SI and the study should be completed prior to preparation of
the final remedial design.

4.4.1 Phase 1II Supplemental Investigation
The proposed elements of the Phase III ST will include:

° Excavation of a test pit to 9 feet BGS at the southern end of the concrete pad and
the performance of a minimum 3-day, constant rate pumping test from that test
pit. If significantly different hydrogeological conditions are encountered in this
test pit as compared to CP-TP-01, the original test pit will be reexcavated, and
the pumping test will be performed out of CP-TP-01 for a minimum of 3 days.

° Installation of a 4-inch diameter sand and gravel unit recovery well at the
southern end of the concrete pad, adjacent to the shallow test pit. A second,
minimum 3-day pumping test will be performed out of this well.

L Installation of several observation wells screened solely in the concrete pad gravel
subbase, several observation wells screened solely in the upper glacial till
(approximately 4 to 9 feet BGS), and one observation well screened in the sand
and gravel unit. These wells will be located adjacent to the proposed test pit and
sand and gravel unit recovery well, in Area C.

o Test borings will be drilled within the location of the former pond. The test

borings that are drilled within the area understood to be the location of the former
pond will also be used to confirm the depth to undisturbed soil in that area.
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o Groundwater sampling and analysis of both the proposed observation wells and
the existing OW-A and OW-B series wells. The analysis will consist of the target
contaminants from Table 3-1 of Exhibit A and other parameters for the
treatability portion of the recommended study.

o Surveying of the proposed observation points for incorporation onto the site base
map and for data evaluation.

4.4.2 Abandonment of the "EPA Sump" and Well ECC-MW-12

In addition to the two primary recommendations, a third issue was evaluated through the
Phase II SI. This third issue is the present function of the existing "EPA Sump" and Monitoring
Well ECC-MW-12. The available data suggest that these structures hydraulically connect the
concrete pad gravel subbase to the shallow fine-grained sediment (including the identified sand
lenses) and the sand and gravel unit. It is recommended that these structures be properly
abandoned during construction of the dewatering system to limit continued contaminant transport
between these units and potential vertical leakage from the sand and gravel unit. This
abandonment should not take place until after the Phase III SI because the proposed Phase III SI
activities will determine the relative hydraulic interconnection that these structures provide in
Area C.
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TABLE 1

PHASE II SUPPLEMENTAL INVESTIGATION
TEST PIT AND OBSERVATION WELL LOCATION SUMMARY

Ground Top of
Surface Total Casing Screen
Location Elevation Depth Elevation Depth Screen Elevation
CP-TP-01 884.20 9.5 - - -
DT-TP-01 887.15 9.0 - - -
DT-TP-02 887.05 14.0 - - -
DT-TP-03 886.52 11.5 - - -
DT-TP-04 887.75 15.0 - - -
OW-1A 885.98 9.5 887.37 4.0-9.0 881.98 - 876.98
OW-1B 885.95 24.0 886.67 18.0-23.0 | 867.95 - 862.95
OW-2A 887.25 9.5 889.22 4.0-9.0 883.25 - 878.25
OW-2B 887.15 24.5 888.55 19.0-24.0 | 868.15 - 863.15




TABLE 2

WATER LEVEL MEASUREMENT SUMMARY

PAGE 1 OF 2
September 16, 1992 January 8, 19939 February 3, 1993¢
Water Water Water
Water Level Water Level Water Level
Ground Top of Level Below Level Below Level Below
Surface Casing Height of Top of Ground Water Level Top of Ground Water Level Top of Ground Water Level
Well No. Elevation® Elevation® Stick-up Casing Surface Elevation™ Casing Surface Elevation'® Casing Surface Elevation”
PZ-1 885 885.4. 04 1.40 1.00 884 1.14 0.74 884.3 1.62 1.22 883.3
PZ-2 885 885.4 0.4 1.79 1.39 883.6 1.68 1.28 883.7 1.76 1.36 883.6
PZ-3 884.5 885.1 0.6 2.15 1.55 883 1.99 1.39 883.1 2.00 1.40 883.1
PZ-4 884.5 884.8 03 1.35 1.05 883.5 1.14 0.84 883.6 NM NM NM
PZ-5 884.5 885.3 08 1.77 0.97 883.5 1.67 0.87 883.6 1.64 0.84 883.6
PZ-6 884. 884 0.0 1.04 1.04 883 0.86 0.86 883.1 0.60 0.60 883.4
PZ-7 883.7 884 03 0.97 0.67 883 0.81 0.51 883.1 0.90 0.60 883.1
PZ-8 883.7 884 03 0.91 0.61 883 0.71 0.41 883.2 0.73 0.43 883.3
ECC-MW-8A 884.5 884.5 0.5 5.75 5.75 878.8 4.40 4.40 880.1 4.80 4.30 880.2
ECC-MW-12 8833 885.5 22 2.45 0.35 883.1 2.26 0.16 883.2 1.91 +0.29 883.6
ECC-MW-11A 884 .4 886.5 2.1 5.52 342 879.68 NM NM NM 5.42 3.32 881.1
SVES-1A 887.9 893.9 6.0 8.21 2.21 885.7 6.35 0.35 887.6 7.08 1.08 886.8
SVES-1B 887.9 891.7 38 6.06 231 885.6 4.20 0.45 887.5 4.94 1.14 886.8




TABLE 2
WATER LEVEL MEASUREMENT SUMMARY
PAGE 2 OF 2
September 16, 1992 January 8, 1993@ February 3, 19939
Water Water Water
Water Level Water Level Water Level
Ground Top of Level Below Level Below Level Below
Surface Casing Height of Top of Ground Water Level Top of Ground Water Level | Top of Ground Water Level
Well No. Elevation® Elevation® Stick-up Casing Surface Elevation*® Casing Surface Elevation® Casing Surface Elevation®
SVES-2A 887.9 893.6 5.7 6.95 1.25 886.7 5.81 0.11 887.8 6.56 0.86 887.0
SVES-2B 887.9 892.4 4.5 5.82 1.32 886.6 4.69 0.19 887.7 5.42 0.92 886.9
OW-1A 885.98 887.37 1.39 - - - 9.26 7.87 878.11 7.86 6.47 879.51
OW-1B 885.95 886.67 0.72 - - - 5.80 5.08 880.87 591 5.19 880.76
OW-2A 887.25 889.22 1.97 - - - Dry Dry - 7.38 5.41 881.84
OW-2B 887.15 888.55 1.40 - - - 7.06 5.66 881.49 7.20 5.80 881.35

Notes
w Mecasurements from the Phase 1 Supplemental Investigation.

@ Measurements from the Phase II Supplemental Investigation on January 8, 1993 except for OW-1A, OW-1B, OW-2A, and OW-2B which were measured on January 11, 1993.

o All ground surface clevations are inferred from the site topographic map except OW-1A, OW-1B, OW-2A, and OW-2B which were surveyed on January 10, 1993.

All top of casing clevations are approximate based on the inferred ground surface elevation and physical measurement of casing stick-up except OW-1A, OW-1B, OW-2A, and OW-2B which were
surveyed on January 10, 1993.

o All water level clevations are approximate except for OW-1A, OW-1B, OW-2A, and OW-2B as explained in footnotes (3) and (4).

© Additional water level measurements from February 3, 1993.

NM Not Mecasured.

“




TABLE 3

GROUNDWATER ANALYTICAL RESULT COMPARISON

PAGE 1 OF 4
Compounds® Acceptable Acceptable Stream | Acceptable Soil ECC-MW-12@ CP-TP-01®
Subsurface Water Concentration® Concentration®® April 28, 1988 January 10, 1993
Concentration (ug/L) (ng/kg) (ug/L) (ug/L)
(pg/L)

Volatile Organics (VOCs)
Acetone 3,500 RB 490 11,000 <100
Chlorobenzene 60 MCLGP 10,100 <50 (BDL)
Chloroform 100 MCL 15.7 2,300 5,300 430
1,1-Dichloroethane 0.38 RB 5.7 3,700 5,700
1,1-Dichloroethene 7 MCL 1.85 120 - 310
Ethylbenzene 680 MCLGP 3,280 234,000 470
Methylene Chloride 4.7 RB 15.7 20 12,000 1,200
Methyl Ethyl Ketone 170 LDWHA 75 <100
Methyl Isobutyl Ketone 1,750 RB 8,900 <500
Tetrachloroethene 0.69 RB 8.85 130 13,000 71
Toluene 2,000 MCLGP 3,400 238,000 7,200 J 2,200
1,1, 1-Trichloroethane 200 MCL 5,280 7,200 64,000 14,000
1,1,2-Trichloroethane 0.61 RB 41.8 22 120
Trichloroethene 5 MCL 80.7 240 16,000 1,300
Total Xylenes 440 MCLGP 195,000 3,400




TABLE 3

GROUNDWATER ANALYTICAL RESULT COMPARISON

PAGE 2 OF 4
Compounds® Acceptable Acceptable Stream | Acceptable Soil ECC-MW-12@ CP-TP-01®
Subsurface Water Concentration® Concentration” April 28, 1988 January 10, 1993
Concentration” (ug/L) (ng/kg) (ug/L) (eg/L)
(pg/L)

Additional Volatile Organics
Vinyl Chloride NA NA NA - 340
Chloroethane NA NA NA - 290
Trichlorofluoromethane NA NA NA - 100
1,2-Dichloroethene NA NA NA 72,000 34,000
1,2-Dichloroethane NA NA NA - 67
Base Neutral/Acid Organics
Bis(2-ethylhexyl)phthalate 2.5RB 50,000 49 B 27
Di-n-Butyl Phthalate 3,500 RB 154,000 3] <10 (BDL)
Diethyl Phthalate 28,000 RB 52,100 130 400
Isophorone 8.5 RB 120 55
Naphthalene 14,000 RB 620 28 21
Phenol 1,400 RB 570 9,800 140




TABLE 3

GROUNDWATER ANALYTICAL RESULT COMPARISON

PAGE 3 OF 4
Compounds® Acceptable Acceptable Stream | Acceptable Soil ECC-MW-12@ CP-TP-01¢
Subsurface Water Concentration® Concentration” April 28, 1988 January 10, 1993
Concentration' (ug/L) (ng/kg) (ug/L) (ng/L)
(ng/L)

Additional Base Neutral/Acid Organics
2,4-Dimethylphenol NA NA NA 300 77
1,2-Dichlorobenzene NA NA NA 67 21
Dimethyl Phthalate NA NA NA - 14
Butyl Benzyl Phthalate NA NA NA ? 11
Inorganics
Antimony 14 RB -
Arsenic 50 MCL 0.0175 12 6
Barium 1,000 MCL 161 200
Beryllium 175 RB - <10 (BDL)
Cadmium 10 MCL _ <10 (BDL)
Chromium VI 50 MCL 11 7)B <20 (BDL)
Lead 50 MCL 10 - 28
Manganese 7,000 RB 225 410
Nickel 150 LDWMA 100 16] <50 (BDL)
Silver 50 MCL - <20 (BDL)
Tin 21,000 RB Not Analyzed (7) <300 (BDL)
Vanadium 245 RB - <10 (BDL)




TABLE 3

GROUNDWATER ANALYTICAL RESULT COMPARISON

PAGE 4 OF 4
Compounds® Acceptable Acceptable Stream | Acceptable Soil ECC-MW-12® CP-TP-01®
Subsurface Water Concentration® Concentration” April 28, 1988 January 10, 1993
Concentration” (ug/L) (ng/kg) (ug/L) (ng/L)
(ng/L)
Zinc 7,000 RB 47 177 JB 50
Cyanide 154 LDWMA 5.2 ) 6
Pesticides/PCBs
PCBs 0.0045 RB 0.000079 4 0.6
Notes
W From Table 3-1 of the Consent Decree.
@ Analytical results reproduced from Technical Memorandum No. 2, CH2M Hill.
e Analytical results from the groundwater discharge sample taken during the pumping test of CP-TP-01.

@ "Additional VOCs and semi-VOCs" analyzed by Methods SW-8240 and SW-8270 are contaminants that were detected but do not

appear on Table 3-1 of the Consent Decree.




APPENDIX A

PHASE II ST PHOTOGRAPHIC LOG



Photo No.:
Description:

Photo No.:
Description:

2
Concrete pad test pit - first concrete slab being lifted by backhoe



Photo No.:
Description:

Photo No.:
Description:

3

Start of excavation of concrete pad test pit



Photo No.: 5
Description: Water flowing into concrete pad test pit from both the gravel subbase and the finer grained
material beneath the gravel

Photo No.:

Description: Same view as photo No. 5 - Note that recent rain had filled the gravel subbase and visible water
flow was occurring from the contact between the gravel subbase and the underlying material
during excavation



Photo No.:
Description:

Photo No.:
Description:

Concrete pad test pit at 4 foot in depth after 1 hour of downtime due to dewatering pump failure.
The water level was approximately 2 feet beneath the pad surface

8
Concrete pad test pit at 4 foot in depth after dewatering with 2-inch pump



Photo No.:

Description:

Photo No.:
Description:

9

Start of excavation on DT-TP-01. The only water entering the hole at depth of 3 feet was from
standing water (rain water) in the shallow soil.

1

DT-TP-01 at 9 foot in depth. In center right of photo is an approximately 1 ft* area of

groundwater seepage at 5 foot below ground surface. The seepage site was a fraction of a gallon
per minute.



Photo No.:
Description:

Photo No.:
Description:

11
DT-TP-01 at start of day on 1-7-93. Water in the borehole is from drainage out of the near
surface soils. Note the minor wall collapse around the seepage area noted in Photo No. 10.

R Ju
B
~

12
Start of excavation of the originally planned dewatering trench - going eastward from DT-TP-01.



Photo No.:
Description:

Photo No.:
Description:

13
Stable sidewalls on the dewatering trench excavation. A portion of DT-TP-01 is off to the lower
left side of the photo.

Center of photo - portion of old drainage pipe that apparently extended from the existing site
building to the ditch north of the site. The pipe was filled with black sludge (headspace over
700 ppm). It was encountered at 2.5 ft below ground surface, 15 feet west of DT-TP-01 along
the dewatering trench excavation.



Photo No.:
Description:

Photo No.:
Description:

15
Full length view of the dewatering trench excavation. Note the stable sidewalls and very little

groundwater inflow.

16
DT-TP-02 excavation to 6 feet in depth. Note the groundwater seepage from the gray to brown

sand lens near base of the excavation.



" Photo No.: 17 -

Description: DT-TP-02 at 14 feet in depth. Water near top of photo was flowing in from the near surface

soil. The sediment at the base of the pit was wet but very little (if any) free groundwater was
entering the pit.

P

Photo No.:
Description: Groundwater entering DT-TP-03 at approximately 9.0 feet below ground surface.



Photo No.: 19

Description: Overview of DT-TP-03 at 11.5 feet in depth. Note that minor groundwater (not measurable)
was occurring at 4 foot below ground surface and water was running into the pit at
approximately 9.0 to 9.5 feet below ground surface.

Photo No.: 20
Description: Start of excavation of DT-TP-04 at southeast end of present tank staging area.



Photo No.: 21
Description: DT-TP-04 at 11 feet below ground surface. Hole was dry except for immeasurable seep at 10
foot below ground in southeast corner (upper right) of the test pit. Noticeable water at top of

photo is coming from the gravel subbase of the adjacent site access road (between the pit and
the A-frame building).

Photo No.: 22
Description: DT-TP-04 at 15 feet in depth. Sediment at 15 feet is wet but not yielding groundwater to the
pit.



Photo No.:
Description:

Photo No.:
Description:

23
Accumulated groundwater in DT-TP-03 one day after finishing excavation. Water level was at
9 feet below ground surface at a pit depth of 11 feet.

24
Drilling of OW-1B showing drill rig, cuttings collection, and exclusion zone.



Photo No.:
Description:

Photo No.:
Description:

J ! ~ |
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25
Overall view of concrete pad test pit area and water storage (frac) tank after snow accumulation
on the night of 1-9-93.

26
Test pit on concrete pad prior to pumping set up on 1-10-93. Note that extremely cold and
windy weather had frozen the surface of the water in the pit overnight.



Photo No.: 27
Description: Concrete pad test pit after breaking ice cover and setting up pump/flow meter prior to pumping.

Photo No.: 28

Description: Water level in test pit after 70 minutes of pumping (25 minutes at 1.3 gpm and 35 minutes at
4.5 gpm). The total drawdown after removal of 250 gallons was approximately 0.32 feet. Note
that the water level is still above the bottom of the gravel subbase.



Photo No.:
Description:

Photo No.:
Description:

29
Water level in test pit at 120 minutes of pumping. Water level near the base of the gravel
subbase with very little water flowing out of the gravel.

30
Water level below gravel subbase. Oily sheen appearing on water coming from saturated
sediment beneath the gravel.



Photo No.: 31
Description: Due to extremely cold weather and slow drawdown during pumping, the water level in the
concrete pad test pit began to refreeze at approximately 17:00 (2.5 hours) into pumping.

Photo No.: 32
Description: Final photo of water level in the concrete pad test pit just before stoppage of pumping. Note
the diffuse seepage of water out of the fine grained material beneath the gravel subbase.
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TEST PIT AND OBSERVATION PIEZOMETER
GEOLOGICAL LOGS
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AWD Disch argé Dl
I Lta Tk Geibeltiivlini
TECHNOLOGIES
PROJECT NAME: Eecc p‘#s@ /ey ST WE a/??R,“:G NO. /7“-/ 7o + /TJ
PROJECT NO.: 072 57_ S0 GEQLOGIST: O . Q 0‘3‘33’1
GTH R
JELOD,I:ME/EE%)Y: fa)w7d) SepTe I N#& TESTNO: g
oo w0 €% €4 below pad subee |PAE 1 j0-973
IES;GT/FYPMS,G/WSWT HEAD) \/q(;q L le Rd‘e Pa»—().'n] CHECKED:
WATER LEVEL GHANGE: o= /nC h drash pumpwith doabol yalve | PAE | F 2
ELAPSED | MEASURED l Tota | DRAWDOWN Discharme(a)
TIME @Eog PATER HEAD .
) (eeny | Meter (FEET) in 6PN
1916 | ©:00 13348 —_
/Y. 20 SHae+ €s +
/.0 . /' 3
3.3 (Aas2 /.3
g0 /2257 /S
IY.5 /2247 /.3
25 - Jz2e/ /.3
?l-/. o /2 2?1 /., 3
(Csed @ +o o.S5pm
@D PV o~ at
3¢.6 /230 o,
Yo o 1230%.5 9.¢
q7 ¢ /1233 ¢0. 77 .
523.5 13365 .2
$9.0 1237+ Y, 5
A /Y18 ¥,
77-° 124 8y Y. 3
/(5. e l12¢5Y Y, 6
- el 47
/qo.0 /d73¢ f;:i,,?e Ap-Tr- 2|

FILE: \FORMATS\HCT

|
|



l
G

{

j

FILE: \FORMATS\HCT

AWD 0:3 charye
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I ) [ T
TECHNOLOGIES L }
JECT : WE RING NO.:
PROJECT NAME: . . Phese IL. ST CliLo/ES“-u ool oot Ot
PROJECT NO: 55 g _ GEOLOGIST: | q7e-
SCREEN LENGTH/ T No.
B BYETTE 1) 5 by w7 t) OEPTRE NA TEST NO:
(SDEEC/mVTAETSONL)EVEL 0.8% £+ bela\ﬂjccl Sl &< ce DATE: l =10-97
TEST TYPE: ' . :
(RISING /FALLING /CONSTANT HEAD) Varicble Pate Pu ~1n9g CHECKED
T el DS A ~inch Aresh pump woith Condral vile | PAE L OF Q
ELAPSED | MEASURED |Ta+= | DEPTH DRAWDOWN | Djschsrye ca)
TIME E DEPTH TO | QmmummN T0 OR —
OR WATER WATER HEAD
SEC.) (Fee) | Mete~ | (reem) (FEET) in 6fm
/57. 0 12562 5/ , b
rs OJ?J & o
/7¢.0 /25 {2 Seerex § 5 P~
/509 /12575 &
18 .0 1377 -5 7. <
/75,0 13655 | C Finall)

¥/ /

pet

g/

7:/[—-5' over

/7{“«1‘«/‘/55 .
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PROJECT NAME: = ¢ Phere 1T

ST

WELL /BORING, NO.: .
C'a.,c/rBe-fe l‘a-n? Te-+ r)"f'

GEOLOGIST: ). R“Sﬂefj

B B W cstaycral s o A T L
SATCWER WL 0. g5+ betos pad sucface |OVF [ — (- 93
Igggdc;if&c/oouwmr HEAD) Vacictle Rete P drny ‘.”j‘ CHECKED:
WATER LEVEL CHanoE: -inch Werb oop wah central velye | PAGE ) OF
ELAPSED | MEASURED DEPTH | DRAWDOWN
TIME @EOR e | CORRECTION| R HEAD REMARKS
C.) (FEET) (FEET) (FEET)
/4 2¢ | O.00| 0.8% Q=1 35p~
0-$ | 0.5%
/r0 6.5¢
1.r 0. 67
. 0 6.¢7
2.5 .77 Q:/.‘/j;pm
3.0 0.77
o 0.77
S.e o.77
6.° .97
7.0 /.00
/2.0 160
/7.9 /.o
RA2.0 | .00
27.6 [ o0
23.0 /-0°
e | 1o AT
32,0 l.of
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(RISING /FALLING /CONSTANT HEAD

)\/C\riqble Rate Puw{:.'na

METHOD OF INDUCING

WATER LEVEL CHANGE:=¢- t~ch +rash porp il L, Condvalvelve |PAGED  OF 'f
ELAPSED | MEASURED DEPTH | DRAWDOWN
TIME @EOR CGaTeR | CORRECTIONY R HEAD REMARKS

EC.) (FEET) (FEET) (FEET)
3.5 | [l
37.5 {162

Yo 5| 1.0

g1.5| 1.2 Q= 4.5 9p~
Ya. - | 1o

¥3.5| J.ex

9.5 /e0d

55 /.82

6.5 1.2
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(RISING /FALLING /CONSTANT HEAD) Vﬁr XN le @ ate PUM rINg
METHOD OF INDUCING v PAGE «./ OF -]l
WATER LEVEL CHANGE:
ELAPSED MEASURED DEPTH DRAWDOWN
TIME @EOR DEK?EJ © | CORRECTION WI‘?ER Hgio REMARKS
) (FEET) (FEET) (FEET)
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/73‘6 Q, /;
[7!35| /73.0 W Endl of T este
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Bn ™ 3.2 /Toe R/ —sa-73
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METHOD OF INDUCING LoF Cce-Te-#£/ — PAGE / oF /
WATER LEVEL CHANGE:
ELAPSED | MEASURED DEPTH DRAWDOWN
E DEPTH TO | CORRECTION T0 OR
TIME OR WATER WATER HEAD REMARKS
SEC.) (FEET) (FEET) (FEET)

. Nete ! P2-3 3 27+
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/4. 2° S+ectr Tegt a— —
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31.6 2.2l
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/‘/: 15 — /63 Seuth of CP-TP- 4 |
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/. e /=¥ Q,—_l.3=] P
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32,0 /. 702
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PROJECT NO.: 227 9- Fan GEOLOG! 0. Qu‘\xe /
WELL DIAMETER: 5 // 4/ ) SgggﬁN [ENGTH/ 5 7% 7= 0 j TEST NO.: 4
: - DATE: — R
?Dg;}c/m%}fm—(See ﬂc/ou) ' J—po- 72
TEST TYPE: .
(RErgmc/m.me/consrmr HEAD) \/"?' e ble R"+ ¢ P’-) o CHECKED
METHOD OF INDUCING o CP-Tpr- # / ’_‘ PAGE , OF l
WATER LEVEL CHANGE:
ELAPSED | MEASURED DEPTH DRAWDOWN
TIME DEPTH TO | CORRECTION TO OR
TIME (MIN. OR WATER WATER HEAD REMARKS
SEC.) (FEET) (FEET) (FEET)
Ow- (1A
14 .00 7.3 & = Stebe
/7:.00 /5 7.0 9.30 ;-J’;J;qﬂ “a oo
/-1+53
/0. %0 7"? 6
cw- |IA
/.20 s 7/
/7. 00 |/s7. 0 S 7Y
/-l 73 S/ &0
/O o
Ov- 4
19 les | dry < 0.0 | Toc
(-1f-73 - ;
188 C/'f alf /0 7ec
ow- A3
19,05 6.5¢
’7’5’:’/? 706 ]




APPENDIX E

WATER DISPOSAL ANALYSIS AND MANIFEST
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APPENDIX F

GROUNDWATER ANALYTICAL SAMPLE
LABORATORY RESULTS



<|>Lancaster | aboratories 08:37:50 364875 REP

Where quality is a science. 06948 0

LLI Sample No. WW 1915692

AWD Technologies, Inc. Date Reported 2/ 1/93

Building III Date Submitted 1/12/93

Penn Center West, Suite 300 Discard Date 2/ 9/93

Pittsburgh, PA 15276
TB92356 Trip Blank Water Sample Time Collected
EEC Phase II SI Project No. 2259 820 P.0. 2259-820

Rel.
TB923 SDG# RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Purgeables (SW846/8240) attached 150827000 *
Acetone < 100. ug/1 100. 900101000
2-Butanone < 100. ug/1 100. 900201000
4-Methyl-2-Pentanone < 50. ug/1 50. 900301000
1 COPY TO AWD Technologies, Inc. ATTN: Mr. Don Ruggery
Questions? Contact Environmental Respectfully Submitted
Client Services at (717) 656-2301 Lancaster Laboratories, Inc.

104 06948 0.00 030000

Ramona V. Layman, Group Leader
Instrumental Vater Chemistry

:: i ; "‘":,1 o : I T | Ol NS I DR M é‘)




<|> | ancaster Laboratories

Where quality is a science.

AVWD Technologies, Inc.
Building III

Penn Center West, Suite 300

Pittsburgh, PA 15276

TB92356 Trip Blank Water Sample
EEC Phase 11 SI Project No. 2259 820

TB923 SDG#

Purgeables (SW846/8240)
Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Acrolein

Acrylonitrile

Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
2-Chloroethyl Vinyl Ether
Bromoform
Tetrachloroethene

Toluene

Chlorobenzene
Ethylbenzene

Xylene (total)

RESULT
AS RECEIVED

< 10.
< 10.
< 10.
< 10.
< 100.
< 100.

ANAANANANAANAANAANAANANANANNAANAANANNN

FaN
p—

AANAANAANAANAN

LVuvLvLLULLOoOLLLLLLLLULLLLULLULLLLULLLLULTULTULY LY Ly

ug/1
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

08:37:52 364875 REP

ASROOO0 D
06948

Time Collected
2259-820

LIMIT OF
QUANTITATION

10.
10.
10.
10.
100.
100.

LY .« =

—
LuruvuuvuuuvLouvLLLLULLULLLILLLLLNWUITLKLVFLLUTLY U

The GC/MS volatile sample was preserved with 1 + 1 HC1 to pH < 2. Low
recovery of acid labile compounds, such as 2-chloroethyl vinyl ether, is

likely to occur.

1 COPY TO

.0uestions? Contact Environmental
Client Services at (717) 656-2301

AWD Technologies, Inc.

ATTN: Mr. Don Ruggery

CCATAT LT BT LTI S A e Y e

0

2
1
2

1 2

LLI Sample No. WW 1915692
Date Reported
Date Submitted
Discard Date

/ 1/93
/12793
/ 9/93

LAB CODE
125800000N
125700000N
349200000N
349400000N
349500000N
349600000N
349700000N
126400000N
350000000N
350100000N
350200000N
350300000N
350400000N
350500000N
350600000N
350800000N
352300000N
350900000N
351000000N
351100000N
351200000N
351300000N
351500000N
351600000N
364500000N
351800000N
352200000N
352400000N
352500000N
352600000N
352900000N

Respectfully Submitted
Lancaster Laboratories, Inc.

Michele McClarin, B.A.
Group Leader, GC/MS Volatiles

<y
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(l} Lancaster Laboratories

Where quality is a science.

AWD Technologies, Inc. LL! Sample No. 1915692
—"TB92356 Trip Blank Water Sample Group No. 364875
EEC Phase II SI Project No. 2259 820 Page No. 1
MS or D MS MSD LCS LIMITS
_— LoQ UNITS BLANK RPD % REC % REC LCS LOW HIGH

1258 Chloromethane

10. ug/\ < 10. ug/ L 10.0 (1) 95.0 105.0
1257 Bromomethane
__10. ug/t < 10. ug/1l 8.0 (1) 120.0 130.0
3492 vinyl Chloride
10. ug/ L < 10. ug/L 1.1 (D) 85.0 95.0
3494 Chloroethane
10. ug/ L < 10. ug/ 10.0 (1) 95.0 105.0
— 3495 Acrolein
100. ug/! < 100. ug/L 20.7 (V) 86.7 106.7
3496 Acrylonitrile
100. ug/L < 100. ug/1L 14.3 (1) 86.7 100.0
__ 3497 Methylene Chloride
S. ug/l <5, ug/1 2.5 (N 100.0 110.0
1264 Trichlorofluoromethane
5. ug/ L < 5. ug/!l 0.0 (1) 90.0 90.0
3500 1,1-Dichloroethene
— 5. ug/ 1L <5, ug/l 8.3 (1) 115.0 125.0
3501 1,1-Dichloroethane
5. ug/ L < 5. ug/l 3.9 105.0 110.0
3502 1,2-Dichloroethene (total)
5. ug/ L < 5. ug/1 4.4 110.0 115.0
3503 Chloroform
S. ug/l < 5. ug/1 9.5 (1) 100.0 110.0
3504 1,2-Dichloroethane
5. ug/ L <S. ug/ L 14.6 (1) 95.0 110.0
— 3505 1,1,1-Trichloroethane
5. ug/ <5, ug/l 2.1 (M 100.0 110.0
3506 Carbon Tetrachloride
5. ug/ L < 5. ug/L 9.1 (1) 105.0 115.0
__ 3508 Bromodichloromethane
5. ug/ L <5, ug/l 11.8 (1) 80.0 90.0
3523 1,1,2,2-Tetrachloroethane
S. ug/ <5, ug/1 10.0 (1) 95.0 105.0
3509 1,2-Dichloropropane
- 5. ug/ L <5, ug/L 9.5 (1) 100.0 110.0
3510 trans-1,3-Dichloropropene
S. ug/l < 5. ug/l 16.7 (1) 59.7 70.6
3511 Trichloroethene
__ 5. ug/L < 5. ug/L 9.5 (V) 100.0 110.0
3512 Dibromochloromethane
5. ug/l <S5, ug/L 1.1 (D 85.0 95.0
3513 1,1,2-Trichloroethane
5. ug/t <5, ug/L 10.5 (1) 90.0 100.0
— 3515 Benzene
5. ug/t <5, ug/l 9.1 (1) 105.0 115.0
3516 cis-1,3-Dichloropropene
5. ug/L < 5. ug/lL 9.5 (1) 100.0 110.0

“T(1) The result for one or both determinations was lLess than five times the LOQ

arcaster cacoratories, 'nc
S Meve Hollarz Fee

SR Lancaster PA TTEGT-RG54

ey 7Un56-2201 e e T SRnEngl e Of DTPO S it IS, ‘I )



UG O K
(I}La ter Laboratories
- Y Where quality is a science,

AWD Technologies, Inc. LL] Sample No. 1915692
71892356 Trip Blank Water Sample Group No. 364875
EEC Phase 11 S1 Project No. 2259 820 Page No. 2

MS or D Ms MSD LCS LIMITS
— LoQ UNITS BLANK RPD % REC % REC LCS LOW HIGH
3645 2-Chloroethyl Vinyl Ether
10. ug/L < 10. ug/1 200.0 (1) 50.0 0.0
— 3518 Bromoform
5. ug/L <5, ug/l 5.7 (1) 85.0 90.0
3522 Tetrachloroethene
5. ug/ L <5, ug/1 4.7 (V) 105.0 110.0
— 3524 Toluene
5. ug/ L < 5. ug/1 4.7 (1 105.0 110.0
3525 Chlorobenzene
5. ug/L <5. ug/lL 10.0 (1) 95.0 105.0
3526 Ethylbenzene
- 5. ug/1 < 5. ug/L 2.5 (D 100.0 110.0
3529 Xylene (total)
5. ug/ L < 5. ug/l 6.3 101.7 108.3

‘—(1) The result for one or both determinations was less than five times the LOQ

Larcaster _anoratcries nc
2425 Mew Hollarg Pke
_ancaster P "TEG1.55C04

775552301



| ancaster Laboratories

Where quality is a science.

AWD Technologies, Inc.
" 7892356 Trip Blank Water Sample
EEC Phase Il SI Project No. 2259 820

SURROGATE  SUMMARY

LLI Sample No. 1915692
Group No. 364875
Page No. 3

SURROGATE LIMITS

1508 Purgeables (SW846/8240)

Lancaster Laborator.es, nc
2425 New, Hotiars Pilke

_ancaster PA "TE01-5384

Sornis ArT aterey atuo ' :
‘ s

HIGH

114.0
110.0
115.0



<'> LancaStel’ LabOI‘a'[OI‘ieS }\g;é’§626036?8752!23?

Where quality is a science. 06948 0

LLI Sample No. WW 1915691

AWD Technologies, Irc. Date Reported 2/ 2/93
Building IIIX Date Submitted 1712763
Penn Center West, Suite 300 _ Discard Date 2/.0/¢3
Pittshurgh, PA 15276 Collected !/10/93 by DR
CP-TP-0. Grab Water Sample Time Collected 1630
TEC Phase II ST Project No. 2259 320 P.0. 2259-820
Rel.
CPTP1 SDG# RESULT LIMIT QF
ANALYSIS AS RECEIVED QUANTITATION LAB COD=®
PCBs attached 017311500 *
pLal 7.23 0.01 020000700 *
Cyanide, Total C.006  mg/l 0.005 023704000 *
Arsenic C.C206 mg/l 0.002 024503000 *
“axavalent Chromium < C.C2 mg/ L 0.02 027602400 *
This sample was submitted past the 24 hour holding time for hexavalent
chromium.
Specific Conductance R43. umhos/cm 4, 028001100 *
Antimony (furnace method) < 0.005 mg/l 0.005 104403500 *
Lead (furnace method) C.028 mg/l 0.003 1055030090 *
Acid Extractables (SW846/8270) attached 142414000 *
3ase Neutrals (SW846/827C) attached 142540020 *
Base Neut., cont (SWB46/8270) attached 142600000 *
Turgeables (SW846/8240) at+ached 150827200 *
Barium c.2 mg/l 0.1 174601400 *
Beryllium < 0.01 mg/ > 0.01 174702400 *
Cadmium < c.Q! mg/ 0.01 174901400 *
Manganese C.4c mg/l 0.01 170801400 %
Nickel < 0.05 mg/l 0.05 176101400 *
Silver < Q.02 mg/l 0.02 176621470 *
Tin < 0.3 mg/l 0.3 176907470 %
Vanadium < 0.01 mg/1 0.01 177101400 *
“inc .05 mg/2 0.04 177202400 *
Acetone < 1,000. ug/ > 1,000. 2001202002
Z-Butanone < 1,000. ug/: 1,000. 900201200
4-Methyi-2-Pentanone < 200C. ug/1 500. 900201202
i COPY TO  AWD Technologies, Inc. ATTN: Mr. Don Ruggery
Questions? Contact Environmental Respectfully Submitted
Client Services at (7!7) 656-2301 Lancaster Laboratories, Inc.
128 06948 30.00 128800
,,,,,,,,, Larcaster Laboratories, inc Ramona V. layman, Group Leader
2425 " iew Ho'and Pke Instrumental Vater Chemistry

Lancaster, P& "7501-5594

T17-53¢-2307 s oo e oo axplanation of sy mocis and abpreviat ors ‘, o




(I} L ancaster Laboratories

Where quality is a science.

AWD Techneologies, Irc.
Building III
Ponn Center Vest, Suite 200
Pi<tsburgh, PA 15276
CP-TP-01 Grab Water Sample
ZEC Phase II ST Project No. 2259 320

CPTPl SDG#

2CBs

PC3-1016
DCB-1221
»CB-1232
°CB-1242
?CB-1248
PCB-1254
PCB-1260

Total PCB’s

3
I )
t-:
=3

AN AAAW

OOOOOCOO
PN WO C

ug/1
vg/l
ug/1
ug/l
ug/1
ug/l
ug/1
vg/li

14:11:31 364875 REP
ASROCO D 1 2
06948 0

LI Sample No. WW 191569
Date Reported 2/ 2/93
Date Submitted 1712793
Discard Dac‘e 2/10/93
Collected 1/10/93 “y DR
Time Collected 1630
P.0. 2259-829

Rel.
LIMIT OF
QUANTITATION LAB CODE
0.2 063900020N
0.3 064000000N
0.4 064 00000N
0.1 0642C20CON
0.2 064300000N
0.2 064400C00N
0.1 C645000C0N
0.1 1551 00000N

The values reported for the Aroclors represent the lowest quantitation

limits obtainable.

presence of Aroclors 1242 and 1260.

I COPY TO

S L
-/l “w.h f B
e T2
[ s

AWD Technologies, Inc.

Questions? Contact Environmental
Client Services at (717) 656-2301

Lancaster Laberatcries, .n¢
2425 New Holand Pke
_arcaster PA "7501-5994

A

717-556-23C7

This is due to dilutions or interfering peaks from the

ATTN: Mr. Don Ruggery

Respectfully Submitted
Lancaster Laboratories, Inc.

Jenifer E. Hess, B.S.
Group Leader Pesticides/PCRs

1 2 expianaton of symoois ara apere-auers " , -



(l)Lancaster Laboratories

it , .
Where quality is a science. 06948 O

LLYI Sample No. WW 1915691

AWD Techneologies, Inc. Date Reported 2/ 2/23
Building III Date Submitted 1712793
Penn Center West, Suite 300 Discard Date 2/:0/93
Pittsburgh, PA 15276 Collected 1/10/93 by DR
CP-TP-0! Grab ¥ater Sample Time Collected 1630
3EC Phase II SI Project No. 2259 820 P.0. 2259-820
Rel.
CPTP1 SDG# RESULT LIMIT OF
Acid Extractables (SW846/8270C) AS RECEIVED QUANTITATION  LAB CODE
2-chlorophenol < 1C. ug/> 10. 392400000N
~henol 140. ug/l 10. 392500000N
Z-nitrophenol < 10, ug/ > 10. 3926000C0ON
2,4-dimethylphenol 77. ug/ 10. 39270C000N
Z,4-dichlorophenol < 10. ug/l 10. 39280C000N
4-chloro-3-methylphenol < 10. ug/l 10. 39290COCON
2,4,6-trichlorophenol < 10. ug/1 10. 393000000N
2,4-dinitrophenol < 25. ug/l 25. 3931000CON
4-nitrophenol < 25. ug/l 25. 393200000N
4,6-dinitro-2-methylphenol < 25. ug/l 25. 39330000CN
nentachlorophenol < 50. ug/> 50. 3934000C0N
1 COPY TO  AWD Technologies, Inc. ATTN: Mr. Don Ruggery
Questions? Contact Environmental Respectfully Submitted
Client Services at (717) 656-230! Lancaster Laboratories, Inc.
i, Larcaster Laooratores, Inc. Jon S. Kauffman, Ph.D.
A=y 2425 \evw mcland Pre Group Leader, GC/MS

2T Lancaster 24 17601-5994
Na— 717-556-2301 leere, arcz L0 *or explanaten of sy ooIs and aptreyiat ors ‘ ,‘



P»

| ancaster Laboratories

Where quality is a science.

AWD Technologies, Inc.

Buildipg III

Penn Center West, Suite 200

Pictshurgh, PA 15275
Z?2-T?-Cl Grab Water Sample

22C Phase 11 SI

CPTP1 SDG#

Base Neutrals (SW846/8270)

Proiect No. 2259 82C

RESULT

AS RECEIVED

N-nitrosodimethylamine < 10. ug/
“is (2-chloroethyl) ether < 10. ug/L
“,3-dichlorobenzene < 0. ug/
L,4-cdichlorobenzene < 1C. ug/
1,2-dichlorobenzene 21. ug/ .
bis (2-chloroisopropyl) ether < 10. ug/”
hexachloroethane < 10. ug/l
N-nitrosodi-n-propylamine < 10. vg/2
~itrobenzene < 10, ug/
isophorone 55. ug/
Yis (2-chloroethoxy) methane < 10. ug/
1,2,4-trichlorobenzene < 10, ug/l
naphthalene 21. ug/L
nexachlorobutadiene < 10. ug/l
~axachlorocyclonentadiene < 10, ug/
--chloronaphthalene < 10. ug/l
~cenanhthylene < 10, ug/l
dimethyl phthalate 14. ug/ L
2,6-dinitrotoluene < 10, ug/1
acenaphthene < iC. ug/l
Z,4-Cinitrotoluene < 10, ug/>
Zluorene < 10. ug/=
4-chiorophenyl phenyl ether < 10. ug/ 2
diethyl phthalate 400. ug/>
1,2-diphenylhydrazine < 10, ug/l
N-nitrosodiphenylamine < 10. ug/l
4-bromophenyl phenyl ether < 1C. ug/L
hexachlorobenzene < 10, ug/l
~henanthrene < 10, ug/l
1 COPY TO  AWD Technologies, Inc.

e

‘a‘:‘x’:_» 3‘

Questions? Contact Eavironmental
Client Services at (717) 656-2201

-ancaster Laboratores, Inc
2425 Mew Hollarc Pike
Larcaster, PA 175015994
717-556-2301

14:11:36 364875 RF?
ASRCCC D 1 2
06948 0

LLI Sample No. WW 19215601
Date Reported 2/ 2/93
Date Submit*ed 1/12/93
Discard Date 2/.0/93
Collec*ted 1/10/93 by DR
Time Collected 1630
P.0. 2259-820
Rel.

LIMIT OF

QUANTITATION LAB CODE

0. 393500000N
10. 393600000N
10. 3937000CON
10. 3938000C0ON
19. 3929000QON
10. 394000000N
10. 39410000C0N
10. 3942000C0N
10. 394300000N
10. 394400000N
10. 394500000N
10. 39460C0CON
10. 394700000N
10. 3248C0CO0N
19. 394900000N
10. 3950C0CCON
0. 39510CCC0N
10. 395200000N
10. 3953000C0N
10. 395409000N
19. 3955020CON
10. 395600000N
10. 3957000CON
10. 3958C0C0ON
10. 395900000N
0. 396C0C000N
10. 3961 00000N
10. 396200000N
10. 3962000C0N

ATTN: Mr. Don Ruggery

Respectfully Submitted
Lancaster Laboratories, Inc.

Jon S. Kauffman, Ph.D,
Group Leader, GC/MS

s e Sor sxpanatior of symbels ana actresatiers “’
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€I> LancaSter Laboratories [1\18‘1165645036?8752339

1 ; 06948 0
Where quality is a science.

LLI Sample No. WW 1915691}

AVD Technologies, Inc. Date Reported 2/ 2/93

Building IIX . Date Submitted 1/12/93

Penn Center West, Suite 300 Discard Date 2/10/23

Pittsburgh, PA 15276 Collected 1/10/93 by DR
CP-TP-0! Grab Vater Sample Time Collected 1630
ZEC Phase IX SI Proiect No. 2259 820 P.0. 2259-820

Rel.
CPTP! SDG# RESULT LIMIT OF
Rase Neut., cont (SW846/2270) AS RECIIVED QUANTITATION LAB CODE
anthracene < 1C. ug/1 10. 3964000CON
¢i-n-butyl phthalate < IC. ug/ L 10. 2965000C0N
fluoranthene < 1C. ug/Z 10, 325600000N
pyrene < 10. ug/- 10. 3967CC000N
henzidine < 100. ug/l 100. 3968000C0N
hutyl benzyl phthalate 11. vg/ L 10. 396900000N
henzo (a) anthracene < 10. ug/l 10. 397000C0ON
chrysene < 10. ug/l 10. 397100000N
3,3’-dichlorobenzidine < 20. ug/ 20. 3972000C0N
»is (2-ethylhexyl) phthalate 27. ug/L 10. 397300000N
2i-n-octyl phthalate < 1C. ug/l 10. 397400000N
benzo. (») fluoranthene < icC. ug/1 10. 39750000CN
benzo (X) fluoranthene < 1C. ug/1 10. 397600CCON
benzo (a) pyrene < 10, ug/l 10. 397700000N
indeno (1,2,3-cd) pyrene < 1C, ug/ 10. 3978000C0ON
Zibenz (a,h) anthracene < 1¢C. ug/l 10. 397920000N
benzo (ghi) perylene < 190. ug/l 10. 3980200CON
1 COPY TO  AWD Technelogies, Inc. ATTN: Mr. Don Ruggery
Questions? Contact Environmental Respectfully Submitted
Client Services at (717) 656-2301 Lancaster Laboratories, Inc.

£
T Lancaster Laboratories, Inc. Jon S. Kauffman, Ph.D.
X 2425 New Holland Pike Group Leader, GC/MS

Lancaster, PA 17601-5994
717-656-2301 ce reLer e 5 e for explanation of symbols and acbreviatiors ‘ ’




4'} L ancaster Laboratories

Where quality is a science.

AWD Technologies, Inc.
Building III
Penn Center Vest, Suite 300
Pittsburgh, PA 15276
CP-TP-(01 Grab ¥ater Samp_e
IEC Phase II SI Project No. 2259 220
TPTP1 SDG#
Purgeables (SW846/8240)
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Acrolein <
Acrylonitrile <
Methylene Chloride
Trichlorofluoromethane
i1,1-Dichloroethene
~,1-Dichloroethane
1,2-Dichloroethene {(total)
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
3romodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromechloromethane
1,1,2-Trichloroethane
Zenzene
cis-1,3-Dichloropropene
2-Chloroethyl Vinyl Ether
Bromoform
Te*trachloroethene
Toluene
Chlorobenzene
Zthylbenzene
Xylene (total)

RESULT

AS RECIIVED

< 100.
< 100.
340,
290.

ug/l
ug/l
ug/
ug/1
ug/L
ug/l
ug/l
ug/i
ug/l
ug/
ug/l
ug/l
ug/l
ug/>
ug/L
ug/l
ug/ >
ug/2
ug/l
ug/L
ug/l
ug/l
ug/
ug/
ug/
ug/L
ug/L
ug/
ug/~
ug/l
ug/ 2

The GC/MS volatile sample was preserved with ! + 1
recovery of acid labhile compourds, such as 2-chloroethyl vinyl ether, is

likely to occur.

14:11:51 364875 REP
ASROOO0 D ! 2
06248 0

LLI Sample No. WW 191569!

Date Reported 2/ 2/93
Date Submitted 1/712/93
Discard Date 2/10/93

Collected 1/10/93 by DF

Time Collected 1630

P.0. 259-820

Rel.

LIMIT OF
QUANTITATION LAB CODE
100. 125800000N
100. 1257C0000N
100. 3492CC000N
100. 3494C00CON
1,000. 349500000N
1,000. 349600000N

50. 349700200N
50. 126400000N
50. 350000C00N
50. 350100000N
50. 350200000N
50. 350300000N
50. 35040C0C0N
50. 35050CCC0N
50. 350600000N
50. 350800C00ON
50. 352300009N
S0. 350900000N
50. 351000200N
50. 351100000N
50. 3512C00CON
50. 351300000N
50. 3515000C0N
50. 3516000CON
100. 364500000N
50. 3518000070N
50. 3522000700
50. 35240773C0N
50. 3525C00700N
50. 352600000N
50. 352200000N

HC1 to p4 < 2. Low

The gquantitation limits for the GC/MS vola*tile comnounds were raised
hecause sample dilution was necessary to bring target compounds into the

Questions?

v Lancaster Laboratories, inc
: 2425 iew Holland Pike
Lancaster, PA 17601-5994
N7-65€-2301

Contact Environmental
Client Services at (717) 656-230!

O R TL= TNp 2]

Respectfully Submitted
Lancaster Laboratories, Inc.

Michele McClarin, B.A.
Group Leader, GC/MS Volatiles

*a explanaton of symbols ara apbrev atics



(l} Lancaster Laboratories

Where quality is a science.

AVD Technologies, Inc.
Building ITI
Penn Center West, Suite 300
Pittsburgh, PA 15275
T?2-TP-01 Grab Water Sample
7EZC Phase II SI

CPTP1 SDG#
Purgeables (SWS46/8240)
calibration range of the system.

1 COPY T0  AWD Technologies, Inc.

Questions?

Project No. 2259 820

RESULT

AS RECEIVED

ATTN:

Contac*t Environmental

Client Services at (7!7) 656-2301

Lancaster Laboratores, Inc
2425 New Holland Pike
tancaster, PA 17601-5994
717-656-2301

Mr,

e for expianaron of SyMDOIS AaNa apbre atio™s

t4: [ :51 364875 RETD
ASR.CO D 1 2
06948 0

LLI Sample No. WW 1915691

Date Rerorted 2/ 2/93
Nate Submitted 1712793
Digcard Date 2/710/93

Collected 1/10/93 by DR
Time Collected 1630

P.0. 2259-820
Rel.
LIMIT OF
QUANTITATION  LAB COD%E

Don Ruggery

Respectfully Submitted
Lancaster Laboratories, Inc.

Michele McClarin, B.A.
Group Leader, GC/MS Volatiles

<



SJuality Conirol Repor

(I} | ancaster Laboratories

Where quality is a science.

Y Tee=aplogies, Inc. LLI Sample No. "9°S69"
- -7 Grab Water Sample Group No. 264707
T snwee "7 81 Prosect No. 2259 820 Pag2 No.
Mg or D MS MsSD LCS Li™!ITS
LO0 UNITS BLANK RPD % REC % REC LCS LoW -1GH
Lo - PR

g
“*  Chloromethane
ug/! < 10. ug/! 0.0 () 95.0 105.0
“romomethane
ug/L < 1N, ug/! 8.0 (M) 120.90 130.0
= Vinyl Chloride
. ug/l < 0. ug/t 1T 85.0 95.0
. I:7 Zhloroethane
- ug/ L < 10, ua/1l M0 () 95.0 105.0
e Acrolein
S ua/l < 100. ua/! 20.7 (1) 86.7 106.7
“ed5  Acrytonitrile
¥ ug/i < 100. ug/! 16.3 (1) 86.7 100.0
¢ Ze'vr Methylene Chloride
b ug/1 < S. ug/! 9.5 (")  100.0 110.0
*744  Trichlorof!uoromethane
s ug/t < 5. ug/l 0.0 (") 90.0 90.0
. T " ,1-Dichloroethene
[ ug/1 < 5. ug/!l 8.3 (") 175.0 125.0
%, 1-Dichiaroethane
uo/t <5, ug/! 3.9 i05.0 110.0
\ T 1,2-Dichloroethene (total)
. va/l < S. ug/! 4.4 119.0 115.0
-3 chloroform
N ug/ <5, ug/! 9.5 (1) 100.9 110.0
3304 1,2-Dichleoroethane
A ug/!L < 5. ug/! %6 () 95.0 110.0
«— 3325 1, 1,1-Trichloroethane
S0, ve/t < 5. ug/t 9.1 (N 100.0 110.0
3704 Carbon Tetrachloride
Voo, uo/L <5, ug/ ! 9.1 (1 105.0 115.0
L- > 2romodichioromethane
oL ua/!l <5, ug/! 1.8 (M 80.0 90.0
S 01,1,2,2-Tetrachloroethane
. ug/l < 5. ug/ L 10.0 () 95.0 105.0
y ... 1,2-Dichloropropane
— ug/L < S. ug/!L 9.5 (") 100.0 110.0
Y trans-1,3-Dichloropropene
Il ug/t < 5, ug/! 16.7 () 5¢.7 70.6
¢ I.7% Trichloroethene
AR ug/!t <5, ug/! 9.5 (M) 100.0 11C.0
= ::°2 9ibromoch.oromethane
Lo 2g/ <5, ug/' R BN D) 85.0 95.0
U373 1,1,2-Trichloroethane
: ug/ L < S. ug/! 1.5 ¢ 20.0 100.0
“~~ . 5 Benzene
A ug/1 <5. ug/ L Q.1 () 105.0 115.0
374 cis-1,3-Dichloropropene
iGC. ug/! <S. ug/L 9.5 (M) 160.0 110.0

LT‘? “~e result for one or both determinations was less than five times the L0Q

|
Lancaster Laboratories, Inc
2425 New Holland Pike

i Lancaster, PA 17601-5994

717-656-2301 See reverse side for explanation of symbois and abbreviatens " ,



(l} L ancaster Laboratories

Where quality is a science.

T Tashmologies, Inc. LL! Samole No. *9°'5649"
— 777 Grab wWater Sample Grouo No. 3ALCT
Thewe 1D SD droject No. 2259 820 Page No. ¢
MS or D Mg MSD LCS LIwITS
LoQ UNITS BLANK RPD % REC % R<C LCcS LOW h1GH
N P T P T T P PR - .- -+ =

TeAS 2-Chloroethyl Viny! Tther

R ug/ i < 19, ug/! 200,00 (N 50.0 0.0
— '8 Bromoform
c. ua/l < 5. ug/ !l 5.7 (™) 85.0 90.0
I~22 Tetrachloroethene
EAR ua/t < 5. ug/! 4.7 (") 105.9 110.0
. T4 Toluene
— . ug/t < 5. ug/t 4.7 () 105.0 110.0
% Chlorobenzene ’
°. ug/ L <S. ug/1t 1.0 95.0 105.9
' - UA Zthylbenzene
~— - ug/! < 5. ug/L e.5 (M 100.0 110.0
. 7% Xylene (total)
. ug/{ < 5. ug/ L 6.3 1.7 108.3
T Barium
Lt ma/l < 0. mg/!L 8 101.7 2.0376 1.5998 2.40C2
~=7uT Beryllium
.M ma/l < 0.0 mg/! 0.0 (1 105.8 .0526 L0400 L0690
‘Tl Cadmium
Lo ma/ ! < 0.7 ma/ 1 3.3 (N 95.2 .0488 L0400 0400
"~ ¥anganese
o mo/t < 0.0 mg/t 7.8 99.3 L5077 L4000 L6001
e Nicke!
= mg/ ! < 0.95 mg/t 28.6 (1) 98.8 L5119 .4000 A0
S lver
-2 mg/!| < 0.02 mg/t c.0 (M °e.6 L0479 Q400 L0600
- Tin
K mg/ | < 0.3 mg/ ! 0.0 (M 1081 4.2687 3.7996 4.8C2%
. Vanadium
- -0 mg/ L < 0.0 mg/ ! 2.2 (N 1°1.9 L4893 L4000 L6001
T 2ime
A ma/l < 0.04 ma/st 13.0 (N 100.0 .5209 L4000 L6001
T Arsenic
2 mg/t < 0.002 mg/t 1.8 112.3 109.3 .0274 L0199 .03
ansimony (furnace method)
oo mg/l < 0.295 mg/ !l 0.0 (") 116.2 .098¢ .0800 L1200
7o _ead (furnace method)
U203 mg/t < (.003 mg/ ! 8.1 (M 85.5 .0203 060 L0240

~43I9  PCB-1016
LT ua/l < 0.065 ug/l
S~ AT PCB-1221

T ua/t < 0.065 ug/t

-3t oCB-1232
A ugAl < 0.065 ug/!
W ~42 PCB-1242

! ug/1 < 0.065 ug/t 96.0 74.9 120.0
"3 PCB-1248

2 ug/l - < 0.965 ug/1

'\ Tha rcegult for one or both determinations was less than five t'mes the LOQ

LS
M
Lancaster Laboratories, Inc.
2425 New Holland Pike
. Lancaster, PA 176(01-5994
2275

717-656-2301 s e e L e Sor explanation of syrols arg abbrévatiors
U
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—

Where quality is a science.

> Tecknologies, Inc. LL] Sample No. '9'SA1
— "7-2" Grab Water Sample Group vo. 3647375
TTT Phase 1Y St 2roject No. 2259 820 Page No. 3
MS or O vs MSD tCS LIMITS
[Re.a) UNTITS QLANK RPOD % REC % REC LCS Low HIGH
N . e e e e e e e e e et e e e e e e e - - a - — e -
TG OCB-1254
. ug/t < 0.065 ug/l
— 4T 9(8-1260
. ua/!l < 0.965 ug/! 97.0 76.9 200
*31 Total PCS's
Lo/l < 0.265 ug/t
M52 Acid Extractables (SWB46/8270)
2724 2-chlorophenol
L ug/L < 10, ug/!l .7 7.1 6.4
w23 ohenol
ug/! < 10. ug/! 2.1 (M 50.1 49.0
‘A Z-nitrophenol
ug/l < 10, ug/! 1.2 118.5 120.0
- IWTT 0 2,4-dimethy!iphenol
- ug/l < 10. ug/' .2 90.4 90.2
T2’ 2,4-dichlorophenot
ug/! < 10. ug/!t 2.9 100.2 97.3
7% 4-chloro-3-methy!phenol
ug/l < 10, ug/t 5.4 102.3 96.9
2,4,6-trichlorophenol
ua/t < 10. ug/" 1.3 08.9 110.3
' 2,4-dinitrophenol
R ug/t < 25. ug/t 3.3H 130.7 126.4
Y—r0t2 4-mitrophenol
uc/t < 25. ug/l 2.2 (Y 48.5 47.4
4,6-dinizro-2-methylphenol
. ua/l < 25. ug/ | 4.3 (M) 128.5 123.1
w4 Dentachlorophenol
0T ug/i < S0. ug/!l 2.6 (M) 120.7 117.6
;.77 3ase Neutrals (SWB46/8270)
1975 N-nitrosodimethytamine
i ug/! < 10. ug/!l S.1 68.4 72.0
TTA ais (2-chioroethyl) ether
v ug/L < 10, ug/ i 2. 88.5 90.5
-7 ,3-dichlorobenzene
o ug/l < 10. ug/t .6 86.0 85.5
75538 1,4-dichiorobenzene
T ua/! < 10. ug/1 1.0 88.3 87.4
{7737 1,2-dichlorobenzene
- ug/t < 10. ug/ 1 *.2 86.8 85.8
TenY bis (2-chloroisopropyl) ether
. ug/ | < 10. ug/!l .8 n3.9 103.0
A hexachlorcethane
— ug/! < 10, ug/! 1.9 76.0 74.6
2 N-nitrosodi-n-propy’amine
ug/ L < 10, ug/! 4.4 11000 105.3
=) "he result for one or both determinations was less than five times the LOQ
st Lancaster Laboratories, Inc
/7 2425 New Holland Pike
LIt F tancaster PA 17601-5994
— e 717-656-2301 w e e sie for explanation of symbcls and abbrey atcrs e RS

R
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(l) | ancaster Laboratories

Where quality is a science.

—

T Tattmologies, Inc. LL1 Samp'e No. 1975691

— -77-0" Graob Warter Samole Group No. 364375
CTT Mhase YS! Project No. 2259 820 Page No. 4
MS or 0 ha} MSD LCS LIMITS

LoQ UNITS BLANK RFD % REC % REC LCS Low LTGH

S ces eeeee seaea dae e e ae aeaae aie. .- PR,

7743 nitrobenzene

. ug/! < 10, ug/! .6 2.7 92.2
. “Fab isophorone
T, g/t < 10. ug/ ! 3. 98.7 95.7
ICLS his (2-chloroethoxy) methane
T ug/! < 10. ug/! 1.5 77.2 78.3
ThahA 7, 2,4-trichlorobenzene
- . uast < 10, ug/t 3.0 90.4 93.3
2uT  naphthalene
o ug/ ! < 10. ug/! .3 £28.3 88.6
a8 hwexachlorchutadiene
- - ug/! < 10, ug/! 5.3 80.7 85.1
n7a9Q  hexachlorocyclopentadiene
. ug/l < 10, ug/l M 61.7 69.0
350 2-chloronaphthalene
T, ug/ L < 10, ug/! 4.7 0.6 94.9
Y~ T¢57  acenaphthylene
AN ug/L < 10, ug/t 3.6 84.9 88.0
3952 dimethyt phthalate
A ug/ 1 < 10, ug/t .3 81.5 81.2
— V53 2,6-dinitrotoluene
v, ug/t < 10. ug/{ 1.9 100.1 98.2
354 acenaphthene
. ug/ L < 10, ug/l 3.5 90.5 93.8
T 5: 2,4-dinitrotroluene
= ug/l < 10, ug/! 4.1 109.2 104.8
T %6 ‘luorene
N ug/! < 10. ug/! 2.9 7.6 1.0
T 7T 4-chloromaeny! ohenyl ether
~_ . ug/t < 10. ug/! 4.8 78.9 82.8
738 diethyl phthatate
2. ug/l < 10, ug/l 7 89.2 89.8
335¢  1,2-diphenylhydrazine
T va/l < 10, ug/1l 3.6 91.9 95.3
Y= Z.a0 N-nitrosodiphenylamine
L. ug/1 < 10, ug/L .7 104.5 105.3
Zi"  4-bromophenyl phenyl ether
y ug/L < 10. ug/ 1.1 107.1 108.3
. <52 “hexachlorcbenzene
BN ug/1 < 10, ug/t .4 *05.4 105.8
7963 phenanthrene
i ug/t < 10. ug/!l 2.1 94.2 96.2

5454 anthracene
o, vg/l < 10, ug/! 2.1 86.9 88.7
w 755 di-n-butyl phthalate
. ug/ ! < 10. ug/l 3.9 97.4 101.3
Tin6  fluoranthene
; oL ug/l < 10, ug/t 2.1 95.90 97.0
—
L——
L
Lancaster Laboratories, Inc
2425 New Holland Pike
Lancaster, PA 17601-5994

717-656-2301 T e aee e for expianation of symbols and abbrev-atier - ‘ )
pran



4'} Lancaster Laboratories

Where quality is a science,

“arhaglogtes, Inc,
— Srab Water Samp'e
s IS8T Zroiect No. 2259 820
MS o D S
L0Q UNILTS SLANK ROO % REC
| S .. eeeee e ames . eaemrma aeaae
7047  pyrene
. ug/ L < 10. ug/1 4.3 102.4
w - »7 bhenzidine
o ug/1t < 100. ug/t 5.0 (*) 78.3
ST buty!l benzyl phthalate
oL g/l < 10. ug/! 4.4 Q4.4
3270 benzo (a) anthracene
- ug/l < 10. ug/t 1.6 100.9
T ' chrysene
.. ue/l < 10. ug/! 1 102.3
7.2 X,3'-dichiorobenzidine
—_— uc/t < 20. ug/ i 12.6 (") 76.8
I073 0 his (2-ethylhexyl) phtha'late
T ug/t < 10. ug/t 5.4 100
14 di-n-octy. phthalate
AN ug/t < 10. ug/ !l .8 129.4
— 3275 benzo (b)Y fluoranthene
. ug/1 < 10, ug/t 2.2 96.3
T ThA menzo (K) fluoranthene
. ug/l < 10, ug/t L 2.9
w -~77 benzo (a) oyrene
o ug/t < 10. ug/! 7 112.2
7773 indeno (1,2,3-cd) pyrene
. ug/1l < 10, ug/! 12.9 115.9
7. dibenz (a,h) anthracene
—_ . ug/! < 10. g/t A 130.5
T “enzo (ght) perylene
.. uo/ L < 10, ug/! 16.2 118.5
2 Cyamide, Total
—_ 005 ma/l < 0.NCsS mo/! C.0 (M) 87.2
o) oM
.o a
7T~ Kexavalent Chromium
o0 mo/l < 0.02 mg/ i 200.0 () 91.2
= . Snecific Corcductance
@, umhos/cm <4, umhos/cm @.5 (")
N’
N
S

b—r-\ "ha result for one or beth determinations was less than five t'mes the LOQ

Lancaster Laboratories, Inc.
2425 New Holland Pike
Lancaster, PA 17601-5994
717-656-2301

82.4
98.6
102.5
103.4
87.1
105.7
130.5
94.2
123.2
1141
3.9

150.

(%3}

139.3

Lcs

L1920
10,9200
L1946

142.8766

12 “or explanation of symools ard abrreviatiors

LLI Sample No. '$'5691
Group No. 264275
Page No. 5

LCS LIMITS

Low HIGH
L1600 .2400
9.8798 tn.2e02
L1600 L2400
117.6000 1764010



4') Lancaster Laboratories

Where quality is a science.

T Tachnologies, nc.

2T Grah water Sample

27 chagse [! S Project No. 2259 820

0173 PCBs

1424 Acid Extractables (SWB46/8270)

1425 Base Neutrals (SW846/8270)

1508 Purgeables (SW846/8240)

Lancaster Laboratories, inc.
2425 New Holland Pke
Larcaster, PA 17601-5994
717-656-2301

LL! Sample No.

SURROGATE  SUMMARY

TCMX

dS-ohencl
o-Fohenol
2,4,5-T8P

dS-ni*trobz
2-fhinhen
d14-724

cd4-*,2 DCE
d8-toiuene

278

Group No.
Page No.
SURROGATE LIMITS
RECOVERY 2% LW HIGH

54.9 60.0 120.0
33.2 10.0 94.0
21.0 2.0 100.90
9.1 10.0 123.0
89.6 35.0 114.0
78.7 43.0 116.9
117.9 33.9 141.90
100.0 76.0 114.0
$6.0 88.C 110.0
99.0 86.0 115.0
See reverse side for expiaration of symbois and atbreviatcrs

*0°5401
T6437S
)
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DEWATERING CALCULATIONS
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m CALCULATION WORKSHEET

TECHNOLOGIES
CLIENT: FILE NO.: BY:
£cc Trvst APRASJ-52 0 JM page / OF
SUBJECT: CHECKED BY: 1 / DATE:
Revis i r P,\ﬂse I sIT “14 3,27.. 72
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D
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N CALCULATION WORKSHEET

TECHNOLOGIES

CLIENT: ECC. Trus + FILE NO.: 22 57- 87&0 BY: D A Q PAGE Q\OF
SUBJECT: CHECKED B8Y: : DATE:
Revision T fPhese TT ST I 3473

DE‘vd atering Ca [es
No+es ! (c.d—’J)
(3)(Qc:~+'<’) “+e a <:Icp‘f/‘\ o€ <+ less+ Al~e
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TECHNOLOGIES
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TECHNOLOGIES
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